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SECTION I 

INTRODUCTION 

I n c r e a s e s  in c r i m e  and g r e a t e r  demands fo r  police s e r v i c e s  have led the 

Los Angeles  Pol ice  Department  (LAPD) to look f o r  new and be t te r  methods of 

controll ing c r i m e  and serv ing  the public m o r e  effectively.  

LAPD decided e a r l y  in 1968 to t e s t  the use of he l icopters  in a new ro le  o r  phase 

of police work  - specifically,  as a patrol  vehicle.  

To th is  end, the 

In the past ,  he l icopters  have been used in police work la rge ly  in support  

of the t r a f f i c  control  function, but experience h a s  shown them t o  be ve ry  v e r s a -  

t i le ,  and they have a l s o  been used f o r  rescue  and emergency  work,  a s  observat ion 

pos ts  during m a j o r  r io t s ,  f o r  d i spers ing  d i so rde r ly  crowds,  and so  on. Only 

recent ly  have they been used  in pa t ro l  work. Li t t le  documentation ex i s t s  on how 

effective they a r e  in  this  function. Much of what  does ex i s t  is highly subjective,  

being concerned  m o r e  with specif ic  cases  and examples  than with ove ra l l  effec- 

t iveness .  

r e l a t e s  to  goal  achievement.  Consideration of the overa l l  effect iveness  has  

suf fered  because  of a lack of qualified "control" da t a  to  which t e s t  r e s u l t s  could 

be compared .  This  lack of information extends beyond r e p r e s s i o n  of c r i m e  to 

support  in the apprehension of offenders,  maintaining the public order,  a n d  s o  

011. 

copter  to the socioeconomic environment  in which i t  i s  operated.  

he l icopters  w e r e  used in  so-ca l led  bedroom communit ies ,  in  which the r equ i r e -  

men t s  imposed on the police differ great ly  f r o m  those in the cen t r a l  c i ty  and 

h igh-cr ime a r e a s .  

In other  words ,  the r e s u l t s  have not been r epor t ed  in  a manner  that 

S i m i k r l y ,  t h e r c  is little iiifoi-iiiatioli re la t ing the effectiveness of the heli-  

In the pas t ,  

Subsequent to the decis ion by the LAPD to  init iate hel icopter  pa t ro l  f l ights 

i n  the city,  i t  became obvious tha t  a concentrated effor t  m u s t  be made  to c l ea r ly  

evaluate  the new use of this  sys tem.  F u r t h e r  hel icopter  p rocuremen t s  and the i r  

deployment wil l  be s t rongly dependent on the e f fec t iveness  of hel icopter  pa t ro l s  

as de termined  in  this  evaluation. 

pa t ro l s  i n  m o r e  de ta i l  than had been done in  the pas t ,  to  a t ta in  a m o r e  quantitative 

expres s ion  of the i r  effect iveness .  

It was therefore  impor tan t  to examine hel icopter  

1 



JPL-STA 650-89 

The Los Angeles Pol ice  Depar tment  and the Cal i fornia  Insti tute of Tech-  

nology's J e t  Propuls ion Labora tory ,  with the approval  of the National Aeronaut ics  

and Space Adminis t ra t ion,  ag reed  that  J P L  would evaluate  the effect iveness  of 

hel icopter  patrols .  

tions Office of JPL using evaluation techniques developed f r o m  space pro jec ts .  

This  study was  p e r f o r m e d  by the Space Technology Applica- 

Planning and prepara t ion  f o r  the pa t ro l  ac t iv i t ies  w e r e  conducted in the 

last half of calendar  y e a r  1968. 

2 
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SECTION I1 

OBJECTIVES 

::: 
This  study i s  being conducted to  objectively evaluate the effectiveness of 

the hel icopter  pa t ro ls  u sed  by the Los Angeles Pol ice  Depar tment  (LAPD)  in two 

of i t s  divis ions in 1969; to re la te  the result ing effects ,  if possible,  to the demo-  

graphy of the areas in which the t e s t  program was  conducted; and to de te rmine  

what m e a s u r e s  can  be taken to inc rease  the effect iveness  of the hel icopter  units.  

The p r e s e n t  r e p o r t  desc r ibes  progress  toward these  objectives to date.  

::: 
This  r e p o r t  is in th ree  volumes. 
the r e su l t s .  
ground m a t e r i a l  and some of the da ta  too voluminous fo r  Volume 11. 

Volume I s u m m a r i z e s  the approach  used and 
Volume I1 p resen t s  the full study, and Volume 111 contains back-  

3 
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SECTION I11 

DESCRIPTION OF HELICOPTER PATROL TEST PROGRAM 

A. INTRODUCTION 

A t e s t  p r o g r a m  was conducted in which he l icopters  w e r e  used  in pa t ro l  

The work  in  2 of the LAPD's  17 divisions throughout calendar  1969 (Fig.  1). 

University::: and West Valley Divisions were se lec ted  as t e s t  divis ions fo r  th i s  

p r o g r a m  because  of the i r  d i f f e rences  i n  c r i m e  c h a r a c t e r i s t i c s  and demography 

(Table  1).  The pa t ro ls  w e r e  init iated as day-watch f l ights ,  on Janua ry  2,  1969, 

and extended to  the night watch on Februa ry  26, 1969. 

purposes  of evaluation cons is t s  of the ful l  calendar  y e a r  1969. 
The per iod of activity fo r  

Table  2 s u m m a r i z e s  the differences that  exis ted between the two t e s t  

divis ions in  f ac to r s  re levant  to the present  study. 

these  f a c t o r s  remained  constant during 1969 in - all LAPD Divisions except  Van 

Nuys, where  the following changes occurred:  (1) A cont ro l  sys t em known as 

LEMRAS (Law Enforcement  Manpower Resources  Allocation Sys tem)  was  ins t i -  

tuted. 

be deployed to counter  expected c r i m e .  

additional black-and-white pa t ro l  units in 1969. 

Except  fo r  manpower changes,  

I 
This  sys t em u s e s  weekly c r i m e  da ta  t o  f o r e c a s t  where  e x t r a  units should 

I 
(2)  Van Nuys Division rece ived  15 

I 

I 
B. POLICE MANPOWER LEVELS DURING TEST PERIOD 

I Table 3 shows LAPD deployed manpower by divis ions during 1969. Table 

I 4 shows the amount  of man-day  ef for t  expended by the C r i m e  T a s k  Force*::(CTF) 

in  all of the LAPD Divisions by q u a r t e r .  

i n  opera t iona l  man-days  expended in LAPD divis ions during 1968- 1969. 

I 
Table 5 shows the percentage changes 

1 

.I. .,- 
Universi ty  Division contains a l a rge  university - the Universi ty  of Southern 
Cal i fornia .  
Auditor ium; all of these  hos t  l a rge  public events .  
located in a l a rge ly  res ident ia l  a r e a  in the wes t  end of the San Fernando Valley. 

The C r i m e  Task  F o r c e ,  a special  unit control led by LAPD headquar t e r s ,  is 
ass igned  when a high r a t e  of c r i m e  occurs  in a pa r t i cu la r  division. 
un i t ' s  e f f o r t s  a r e  genera l ly  d i r ec t ed  toward a specif ic  c r i m e .  
a l s o  used fo r  si tuations where  violence is anticipated.  

It a l s o  contains the Colosseum, the Spor t s  A r e n a  and the Shrine 
West  Valley Division is  

~ 

.L .*. 1. .,. 

I The 
The fo rce  is 

5 
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Fig. 1. Po l i ce  division boundar ies  - Los Angeles ,  Calif. 
(Calendar  Year  1969) 

6 
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Table  1. C r i m e  and demographic cha rac t e r i s t i c s  
in the t e s t  divisions - 1968 

Charac te r i s t i c s  

Cr ime" / squa re  mile 

c rime': / s t r e e t  mi l e  

Cr ime" /  1, 000 population 

A r e a  (sq. mi.) 

Populat ion/sq.  mi. 

B u s i n e s s / s q .  mi, 

Race  - 70 White 

70 Black 

'30 Mex-Amer.  & Orienta l  

70 Single family dwellings 

70 Own dwelling 

70 F a m i l y  , income g r e a t e r  than 

Male head  of household - 70 grea te r  
than high school  education 

No male head  of household - 70 

$10,000 

W e  st Valley 

231 

19  

48 

55  

4700 

32 

99 
N i l  

1 

95 

83 

75 

66 

6 

Universi ty  

1485 

66 
103 

13  

16, 500 

120 

16 

72 

12 

73 

57 

25 

35 

22 

::Part I c r i m e  offenses,  which includes m u r d e r ,  r ape ,  aggrava ted  
a s s a u l t ,  robbery ,  bu rg la ry ,  theft and auto theft. 

7 
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Unive r s i ty 

Deployed manpower pe r  1000 
population: 0.  7 

P a t r o l  ca r s (1 ) :  33 

Table  2.  Differences between test divis ions 

We s t Valley 

Deployed manpower  p e r  1000 
population: 0 . 4  

P a t r o l  c a r s ( l ) :  36 
- 

Single radio r e c e i v e r  p e r  c a r  
except in supe rvi  s o ry  
vehicles 

Two men p e r  car 

Extra r ad io  r e c e i v e r  in  e v e r y  
car 

One m a n  p e r  car 

Average s e r v i c e  t ime(2)  of p e r -  
sonnel in division: Low 

Division commander  changed 
during t e s t  per iod 

Average  s e r v i c e  time(2) of p e r -  

Division commander  w a s  the 

sonnel  in division: Average  

same f o r  test y e a r  

( l )Marked  pa t ro l  units.  

(2)Compared  to all divisions.  

(3)As  can be seen ,  C T F  expended approximately seven t i m e s  m o r e  
man-days in Universi ty  Division than in West  Valley Division. 

Division commander  uti l ized a 
special  operat ions squad 

C T F ( 3 )  man-days  expended in 
division during 1969: 4553 

8 

No spec ia l  opera t ions  squad 

CTF(3)  man-days  expended in 

ut i l ized 

divis ion during 1969: 621 
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Division 

Cen t ra l  

R am pa r t 

University::: 

Hollenbeck 

Harbor  

Hollywood 

W il s h i r e  

West L. A. 

Van Nuys 

West  Valley:: 

Highland Pk. 
77th S t r e e t  

Newton 

Venice 

No. Hollywood 

Foothi l l  

Devonshire  

Total  

... ',* 
Te s t divisions 

Table 3. Deployed manpower by division 

S ta r t  1969 

100 

124 

154 

71 

79 
130 

131 

85 

107 

99 
65 

203 

98 

83 

77 

79 
51 

1736 

End 1 s t  

98  
12 5 

154 

6 8  
80 

130 

136 

86 
106 

101 

67 

204 

99 
89  

76 

83  

47 

1749 

Calendar  Q u a r t e r s  
~~ 

End 2nd 

92 

120 

152 

67 

7 8  

125 

128 

87 

102 

9 4  
67 

200 

93 

97 
77 

79 

46 

1704 

End 3rd 

85 

116 

144 

66 
78 

126 

125 

83 

101 

96 
63 

198 

96 
94 

76 
81 

51 

1679 

End 4th 

85 

120 

142 

67  

78 

132 

130 

7 8  

104 

95 

64 

201 

94 

96 
76 

83 

53 

1698 

Note: This  table indicates  only patrolman r ank  personnel  whose a s s ign -  
m e n t  is street  patrol. 
Officer Table of Organization and Deployment Repor ts  for  1969. 

These  data w e r e  obtained f r o m  the LAPD 
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L 37 
____ _ _  
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T h i r d  

2 6 5  

7 4 7  

8 46 
0 

0 
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L 40 
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32 

1 6 3  

1782 

2 9 5  
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0 
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4 39 

L 33 
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3765 
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0 2  1 
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As shown in Table 2 ,  the G r i m e  Task  F o r c e  expended a considerable  

amount of e f for t  in Universi ty  Division. 

C. HELICOPTER PATROL OPERATIONS 

The helicopter pa t ro l  opera ted  within the police sys t em as a tool a t  the 

disposal  of the division commander ,  and was  subject  to all of the cons t ra in ts  

imposed by the police sys tem.  

upon the present  communications sys tem,  the p r e s e n t  chain of command and 

the spec ia l  instructions of the divisional commander s  (Fig.  2 ). 

The hel icopter  pa t ro l  was  the re fo re  dependent 

The helicopter patrol ,  an  extension of the pa t ro l  c a r  concept to a e r i a l  

observat ion,  was  dependent on the p re sen t  ground pa t ro l  units to complete any 

ca l l  for  se rv ice ,  s ince the hel icopter  i tself  was  not pe rmi t t ed  to land. 

therefore ,  i t  was  the effect iveness  of the he l icopter -car  pa t ro l  t eam that  produced 

the measurable  r e su l t s  for  ana lys i s  in this  study. 

what of a misnomer  for  this work; ve ry  l i t t le  time was  spent  in random pat ro l  

activity.  

was  not used as  a rep lacement  fo r  the pa t ro l  c a r .  

units ac ted  as a team,  fo r  maximum util ization of the i r  capabi l i t ies .  ) 

In rea l i ty ,  

(The t e r m  "patrol" is s o m e -  

The hel icopter  pa t ro l  was  complementary  to  the pa t ro l  c a r  effor t  and 

The c a r  and the hel icopter  

The basic hel icopter  pa t ro l  sys t em consis ted of a Bel l  4 7 6 - 5  hel icopter ,  

pilot, observer ,  auxi l iary hel icopter  support  equipment and auxi l iary police 

support  equipment. 

police patrol  sys t em to  implement  the hel icopter  pa t ro l  (Fig.  3 ). 

These  i t ems  were  the new e lements  introduced into the total 

The pilot was responsible  f o r  operat ing the he l icopter  in flight. He ensu red  

that all flight movements  w e r e  coordinated with and w e r e  conducted in accordance  

with all safety and FAA flight regulations.  

f r o m  the observer  through the in te rcom sys t em.  

was  per formed with the VHF radio.  

t o  the Lieutenant-in-Charge of the ASTRO Section. 

The pilot rece ived  flight d i rec t ions  

All  FAA cont ro l  coordination 

P i lo ts  w e r e  adminis t ra t ive ly  responsible  

The observer  d i r ec t ed  the hel icopter  pa t ro l  operat ion and w a s  responsible  

fo r  deciding which calls to respond to and the operat ing tac t ics  to be used. 

provided flight direct ion to the pilot f o r  the  tac t ica l  p rocedures  to  be used. 
He 
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Hel icopter  ac t ions  w e r e  based  on "problem" a r e a s  in the division, r ad io  calls 
rece ived  and observa t ions  made .  

w a s  ut i l ized f o r  the investigation of problem a r e a s  of the division. 

d i spa tcher  s en t  out all calls that  requi red  a s e r v i c e  r e sponse .  

moni tored  these  ca l l s  and se lec ted  those in which he f e l t  hel icopter  a s s i s t ance  

could i n c r e a s e  the chance of apprehending an  offender o r  could provide additional 

safety for  the responding ground units.  

the d i spa tche r  to  respond to  a specif ic  call. The he l icopters  w e r e  not used  to 

r ep lace  p a t r o l  c a r s ;  the ca l l s  answered  by he l i cop te r s  w e r e  a l s o  responded to  

by pa t ro l  c a r s .  

Division Commander s  and w e r e  drawn f rom the Division's pa t ro l  force .  

F l igh t  t ime not r e l a t ed  to  specif ic  rad io  ca l l s  

The division 

The obse rve r  

The hel icopter  was  se ldom ass igned  by 

The o b s e r v e r s  w e r e  adminis t ra t ively respons ib le  to  the 

The auxi l ia ry  police equipment (Fig. 3 )  provides  the o b s e r v e r  with addi-  

t ional  air -to-ground visibil i ty and communication. 

observa t ion  in  r emote  o r  poorly l ighted a r e a s .  

used  to in fo rm people on the ground of emergency s i tuat ions.  

is used  at the d i sc re t ion  of the o b s e r v e r ,  and its appl icat ion v a r i e s  with the 

pa r t i cu la r  c i r cums tances  of each event.  The he l icopter  a l so  contains auxi l iary 

equipment f o r  i nc reased  per formance  for this  pa r t i cu la r  application. 

of these  items a r e  the r o t o r  b rake ,  dynamic flap,  synchronized e l eva to r s ,  and 

dual  cont ro ls .  

The searchl ight  enables  

The s i r e n  and loudspeaker  can be 

This  equipment 

Examples  

Hel ipor t s  and main tenancs /hangar  siippnrt fac i l i t i es  are clcsely related t s  

aerial pa t ro l .  

g rea t ly  a f f e c t  the amount  of flight time available dur ing  e a c h  shift .  

tenance faci l i ty  is needed t o  keep the hel icopters  in operat ing condition and 

provide hangar  space  when they a r e  not in use.  

coordinat ion with the division station and f o r  in te rmedia te  fueling s tops during a 

shift.  

Aithough not d i rec t ly  invoived during pa t ro l  flight, these  faci l i t ies  

The main-  

I Local  he l ipo r t s  a r e  r equ i r ed  f o r  

I 
I 

C u r r e n t  conditions r equ i r e  fueling s tops  a t  locat ions o ther  than the division 

, stat ion and th i s  reduces  the available flight t ime.  

I The introduction of hel icopter  patrol  s y s t e m  const i tutes  a change to the 
I police division sys t em.  The hel icopter  sys tem,  however ,  is dependent on the 

p r e s e n t  c a r  pa t ro l ,  communications and other  police suppor t  s y s t e m s  fo r  
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effect ive operation, and i t  i s  within these cons t ra in ts  that  the hel icopter  pa t ro l  

m u s t  be evaluated. 

D. TYPES O F  DATA GATHERED 

In addition to information on effect ive police manpower leve ls ,  t h ree  types 

of data  were  gathered for  ana lys i s  in  this study: 

1) Crime s ta t i s t ics  f o r  all divisions w e r e  obtained, s o  as to de t e rmine  

the per formance  of the t e s t  divis ions relat ive to  the o ther  divis ions,  

and to validate the c r i m e  predict ion technique. 

Information was obtained on the hel icopter  pa t ro ls  r e sponses  to 

cal ls  for  s e rv i ce  o r  observat ions of suspicious ac t ions ,  i n  o r d e r  

that the extent of the hel icopter  pa t ro l ' s  par t ic ipat ion in the full 

range of police functions could be determined.  

w a s  obtained f r o m  the flight logs maintained on each  flight. 

(Only the r e s u l t s  of the f i r s t  s i x  months of flight log da ta  a r e  

presented in  this  r epor t .  ) 

Two opinion polls w e r e  conducted in  the t e s t  divisions to m e a s u r e  

the public and police att i tudes toward the hel icopter  pa t ro ls .  The 

f i r s t  was  a poll of the policemen that pa t ro l  the divisions in 

ground units and the second w a s  a poll of the r e s iden t s  and 

businessmen living and working there .  

2 )  

This  information 

3 )  
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SECTION IV 

THEORY AND METHOD OF ANALYSIS 

A. INTRODUCTION 

To be meaningful,  the "effectiveness" of hel icopter  pa t ro ls  mus t  be 

evaluated in t e r m s  of (1) the accomplishment of bas i c  police sys tem objectives 

and ( 2 )  the benef i t s  o r  def ic i ts  that  m a y  acc rue  to the community and police 

f r o m  such pa t ro ls .  The bas ic  police system object ives  a r e :  

1 )  Control  and reduction of cr ime:  

a )  Prevent ion  of cr iminal i ty .  Determinat ion of the f a c t o r s  in 

community life which c rea te  c r imina l  tendencies and lead  

the c r imina l  to delinquency in soc ia l  behavior ,  with the 

objective of eradicating these  causes  (Ref. 1 ) .  
b)  C r i m e  repress ion .  Making c r i m e  m o r e  hazardous to the 

c r imina l  by increasing the probabili ty of a r r e s t  and successfu l  

prosecut ion,  and reducing o r  eliminating opportunities to com-  

m i t  c r i m e .  

c)  Appreh~nsior ,  nf ~ f f f : r , d e r s .  ThDt * * A U . .  n+-T\nacc y '"b"""  4n;t;qt-J L , * L * * L & * b U  L-7 v y  the 

occur rence  of a c r i m e  which through the investigation of 

the c r i m e  and gathering of evidence leads  to the a r r e s t  

and booking of the offenders.  

d )  Recovery of s tolen property.  Self-explanatory.  

2)  Movement and cont ro l  of traffic:  

a) T r a f f i c  movement.  Those ac t iv i t ies  consisting of d i rec t ion  

of t r a f f i c ,  enforcement  of t raff ic-or iented parking ru l e s ,  

emergency  road  serv ices ,  weather  emergency  procedures ,  

and identification and reporting of congestion points. 

b) Traf f ic  safety.  Those ac t iv i t ies  consisting of the enforcement  

of regulat ions by patrol /apprehension of moving violations or  

17 
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Community Pol ice  
Pe r sona l  and proper ty  safe ty  

Taxes  Economy 

Insurance r a t e s  Retention of personnel  

Pol ice  /community re la t ions  Mora le  

Officer safety 

. Civi l  rights Rec ru i tmen t  

enforcement  of sa fe ty-or ien ted  parking r u l e s ,  d r i v e r  t ra ining,  

eductional p r o g r a m s ,  and vehicle  inspect ions.  

c )  Accident  investigation. Self-explanatory.  

3) Maintenance of public o r d e r :  

a )  Publ ic  events .  P rov i s ion  f o r  the public safety a t  legal ly  

consti tuted public ac t iv i t ies ;  e.  g . ,  spor t ing  events  and public 

ce remonies  . 
b)  Minor d is turbances .  Prevent ion  and cont ro l  of re la t ive ly  

small d is rupt ions  of the peace ,  e .  g. , pr iva te  q u a r r e l s ,  p a r t i e s ,  

d runkenness ,  d e r e l i c t s ,  and misce l laneous  nuisances .  

c )  Civi l  d i s o r d e r .  Prevent ion  and cont ro l  of re la t ive ly  m a j o r  

d i s rupt ions  of the peace.  

4) Provis ion of public s e rv i ces :  

a) Emergency  s e r v i c e s .  P rov i s ion  of support  in,  for  example ,  

f i r e ,  medica l ,  power fa i lure ,  flood, c ivi l  defense,  and 

misce l laneous  emergency  s i tuat ions.  

b)  Missing pe r sons .  S e a r c h  f o r  and r e s c u e  of l o s t  pe r sons ,  location 

of mis s ing  pe r sons .  

c)  L o s t  proper ty .  Locating, recovery ,  and r e t u r n  of l o s t  p rope r ty  

to the rightful owner.  

d) Miscel laneous.  Any o ther  non-cr imina l  s e r v i c e s  to o r  fo r  the 

public. 

Table  6 contains a pa r t i a l  l is t ing of subjec ts  fo r  benefi t /def ic i t  considerat ion.  

18 
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B. STATISTICAL ANALYSIS TECHNIQUES 

The subject ive na tu re  of many of the de te rmina t ions  involved in evaluating 

he l icopter  pa t ro l  e f fec t iveness  prec ludes  seeking a pure ly  s t a t i s t i ca l  o r  

n u m e r i c a l  ove ra l l  resu l t .  

taken: 

se lec ted ,  quantifiable a spec t s  of helicopter pa t ro l  work  ( the s t a t i s t i ca l  method 

i s  desc r ibed  in pa rag raph  IV-B-1),  (2)  determinat ion of the extent  of the hel icop-  

t e r  pa t ro l ' s  par t ic ipat ion in  total  divisional law enforcement  ac t iv i t ies  ( th i s  

information to  be de r ived  f r o m  flight log  da t a ) ,  and ( 3 )  a n  a s s e s s m e n t  of the 

r e s u l t s  of publ ic /pol ice  opinion polls concerning hel icopter  pa t ro ls .  

Accordingly,  a th ree  fold ana ly t ica l  approach  was  

(1) development  and application of a s t a t i s t i ca l  p rocedure  fo r  evaluating 

Of the police s y s t e m  objectives and the benefi t /def ic i t  cons idera t ions ,  

only the "control  and reduct ion of c r i m e "  objective was  analyzed s ta t is t ical ly .  

I t  was  se l ec t ed  because (1)  m o s t  of the resu l t s  a r e  readi ly  quantifiable and (2)  

i t  was the objective toward which the hel icopter  pa t ro l  p r o g r a m  was  d i rec ted .  

Using these r e s u l t s  and defining the changes to  the police s y s t e m ,  a com-  

pa r i son  can be made  to  de t e rmine  what effect all changes have on c r i m e  r e s u l t s ,  

The evaluation p r o c e s s  is shown i n  F ig .  4. 
offenses  and number  of a r r e s t s  involving P a r t  I p roper ty  c r i m e s  of robbery ,  

bu rg la ry ,  theft  and auto theft. The analytical  p roblem was  how to  de t e rmine  

whether  changes had n c c i i r r e d  in  crime data nf the test r l i v i q i n n s  that  were 

a t t r ibu tab ie  to  the introduction of the hei icopter  pa t ro i s .  

The da ta+  used  w e r e  the number  of 

, 1. C r i m e  Predic t ion  Technique 
I 

To de te rmine  the effect  of the helicopter pa t ro l s  on c r i m e  r e p r e s s i o n  and 

the apprehens ion  of offenders  in the t e s t  divis ions,  a s e t  of compar i sons  o r  

.l. -4. 

A study w a s  p e r f o r m e d  to  de te rmine  whether da t a  on the do l l a r  value of p rope r ty  
s tolen and r ecove red  could be uti l ized. 
s tolen p e r  offense and do l l a r s  r epor t ed  r ecove red  p e r  a r r e s t  w e r e  calculated.  
Applying these  to  the offense / a r r e s t  calculations desc r ibed  earlier provided 
dol la r  numbers .  It was  found, however, that  when the uncer ta in t ies  a s soc ia t ed  
with the predict ions a r e  combined with the uncer ta in t ies  in  the do l l a r  convers ion  
p a r a m e t e r s ,  the a n s w e r s  w e r e  inconclusive,  and are  the re fo re  not p re sen ted  in  
this  r epor t .  

Based  on p a s t  h i s to ry ,  d o l l a r s  r e p o r t e d  
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I DETERMINE CHARACTERISTICS OF: I 
1 )  CRIME REPRESSION 
2) APPREHENSION OF OFFENDERS 

DET ERM I NE 
MEASUREMENT 

f 

1 DATA FOR 

DIVISIONS 
NON-TEST 

I 

DEFINE 
CHANGE 
CRlT ERI A 

NON-TEST. 
MEASURE IIVISIONS VALIDITY 

ANALYSIS CHANGES 
IN ALL 

DIVISIONS 

- - CAUSES 0 F 
CHANGE 

AND DETERMINE 

DIVISION 
TEST <UNCERTAINTY. 

SIGNIFICANCE 4 

I 

TEST 

DATA 
DIVISION + 

C O N  FI DENCE 
ANALYSIS 

VALUE 
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Fig .  4. Evaluation process  
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"control"  da t a  was  needed. 

to  se l ec t  a control  a r e a  and a t e s t  area. 

be ident ical  except  fo r  changes in one variable in the t e s t  a r e a .  

in r e s u l t s  between the two a r e a s  would then be at t r ibutable  to  the changed var iab le .  

In the r e a l  world,  it i s  often impossible  to find two identical  a r e a s  and /o r  a s s u r e  

that only one var iable  will  differ.  

In many situations of this  type the method would be 

The s i tuat ions in  the two a r e a s  would 

Any difference 

This  w a s  the si tuation he re .  

Divisions adjacent  to the t e s t  divisions, although being m o s t  like the t e s t  

divis ions in  many r e spec t s ,  could not be se lec ted  a s  control  a r e a s ,  s ince e i ther  

or both of two effects  could be p re sen t  in them: 

1) The p resence  of he l icopters  might cause c r i m i n a l s  to shift to 

surrounding a r e a s  that  were  not to  be patrol led,  thus causing a n  

inc rease  i n  c r i m e  the re  and a g r e a t e r  apparent  difference between 

i t  and the t e s t  division. 

In many ins tances ,  the helicopter pa t ro ls  c r o s s  the t e s t  division 

boundaries  - going to and from the ma in  he l ipor t ,  refueling, m e a l  

and r e s t  s tops,  spec ia l  ass ignments ,  and exceptional c i r cums tances .  

This  m a y  c r e a t e  a n  impress ion  that  the a r e a  of hel icopter  coverage 

i s  b roade r  than publicly acknowledged, again with consequent effect  

on the c r i m e  data .  

2 )  

Liiminat ion of these adjacent  divisions, which included those adjacent  to 

c L L L . a J  -l,.n.-,r- .T,h,.*,. vvLGlc the L.A. Coiliity Sirerifl' was operating he l icopters ,  ieft  four possibie  I 
~ 

I 

divis ions f o r  use as "controls".  

of the t e s t  divis ions,  an  al ternat ive method of providing "control" data  was  

selected:  It was decided to use the two tes t  divis ions a s  the i r  own cont ro ls .  To 

do this ,  i t  was n e c e s s a r y  to pred ic t  the number of offenses and a r r e s t s  that  

would have o c c u r r e d  in the t e s t  divisions,  had the he l icopters  not been introduced. 

A s  these divisions in no way r e sembled  e i the r  
I 

I 
I 

, Differences between the ac tua l  and predicted occur rences  would then be used in 
a s s e s s i n g  the effect iveness  of the patrols.  I 

~ 

To t e s t  the validity of the prediction technique, predict ions w e r e  m a d e  for  
I all 17 LAPD divis ions,  and fo r  se lec ted  combinations of the divis ions,  for  the 
~ 

I The accu racy  of these  predict ions,  when made  for  the non-test  divis ions,  provides  

I 

P a r t  I c r i m e s  of robbery ,  burg lary ,  theft and auto theft, both offenses and a r r e s t s .  
, 

a m e a s u r e  of confidence for  those for  the t e s t  divis ions.  
21 
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~~~ ~ 

~~ 

Since a t rue  causa l  mode l  f o r  predict ing c r i m e  does  not ex is t ,  the following 

approach,  using solely t i m e - s e r i e s  of da ta ,  w a s  taken. 

m a d e  c l ea re r  by  descr ib ing  the s teps :  

This  approach  can  be 

Establ ish a da ta  base .  Data w a s  obtained fo r  the y e a r s  1961-1968 

for each  type of c r i m e ,  both o f f enses  and arrests ,  by repor t ing  

d is t r ic t ,  ::: and by q u a r t e r - y e a r .  The da ta  w a s  then recombined ,  

taking into account  all boundary changes,  into da t a  for  the police 

divisions as they w e r e  consti tuted in 1969. 

accura te  t i m e - s e r i e s  f o r  each  division and c r i m e  type. 

Define the predict ion models .  

l inear ,  quadra t ic ,  and logar i thmic .  Two p a r a m e t e r  es t imat ion  

techniques w e r e  used: mult iple  r e g r e s s i o n  ana lys i s  and exponential  

smoothing. Using these  basic combinations,  a total  of 54 d i f fe ren t  

models  w e r e  defined. 

Model select ion.  

s e r i e s .  

then made  f o r  1967 and  1968. 

"best" mode l  was  se lec ted  fo r  each t i m e - s e r i e s .  

Generate  predict ions for  1969. 

combination of c r ime- type  and police division was  then applied to  

the full 8 -yea r  da t a  b a s e  f o r  that  s a m e  c r i m e  type and divis ion to 

generate  a set of predict ions by q u a r t e r s ,  fo r  1969. 

Th i s  provided a n  

T h r e e  basel ine models  w e r e  selected:  

The 54 mode l s  w e r e  applied to  each  of the t ime-  

Only da ta  f r o m  1961 to 1966 was  used ,  and predict ions w e r e  

Var iances  w e r e  de t e rmined  and a 

The se lec ted  bes t - f i t  model  fo r  each  

Associated with any ma themat i ca l  predict ion is some  degree  of uncertainty 

in  the f inal  predicted value.  When the f ina l  predict ions w e r e  m a d e ,  a probable  

uncertainty (one s t anda rd  deviation, 0) w a s  a l s o  calculated.  

w a s  compared to the pred ic ted  va lues ,  only those  d i f fe rences  which exceed  the 

one s tandard  deviation w e r e  cons idered  impor tan t  to  the evaluation. 

the difference was in t e r m s  of, o r  in n u m b e r s  of s t anda rd  deviations the m o r e  

significant is that difference.  

chosen  that gave 90% confidence tha t  the difference between the ac tua l  and 

When the actual  da t a  

The g r e a t e r  

A s ignif icance level ,  in  number  of 0 ' s  w a s  

~~ 

.b ,P 

Pol ice  divisions a r e  subdivided into s m a l l e r  geographica l  e l emen t s  cal led 
repor t ing  d is t r ic t s .  These  a r e ,  in gene ra l ,  ident ical  with census  t r a c t s .  

2 2  
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I 

predic ted  number  of occur rences  could not have o c c u r r e d  by random chance. 

Only the deviations f r o m  the predicted number of occur rences  that  exceeded 

th is  leve l  of significance w e r e  considered in the evaluation. 

explanation, s e e  Appendix A .  ) 

- 

( F o r  a s ta t i s t ica l  

Using the resul t ing predict ions and the i r  a s soc ia t ed  uncertaint ies ,  a 

compar i son  to  actual  da ta  was  made.  

then used  to  de te rmine  the hel icopter  effectiveness in the t e s t  divisions.  

compar i son  was  a l s o  made  in the non-test divis ions,  s o  as to a s s e s s  the validity 

of the predict ion technique. 

The deviations f r o m  the predict ions w e r e  

This  

When a significant difference was  detected during the compar ison  of the 

pred ic ted  occur rences  v e r s u s  ac tua l  occu r rences ,  a s e a r c h  through the s y s t e m  

w a s  made  t o  de te rmine  what caused  the deviation. This  procedure  was  not 

l imi ted  to  the t e s t  divis ions;  the other  divisions and combinations thereof w e r e  

being used as prediction validity evaluators .  If a deviation in a non- tes t  division 

could be explained by a p a r a m e t r i c  change in that  division, i t  m u s t  be de te rmined  

i f  that  p a r a m e t e r  was  a l s o  changed in the t e s t  divis ions.  

NOTE 

In the LAPD qua r t e r ly  r e p o r t s  the P a r t  I c r i m e s  
of robbery,  bu rg la ry  and theft are broken down 
;-+,. - . .L -=&z- - - : cz  - - s-11-----. *...." ~,, ,u. , ,~""UY U" '"Zl""" 0 .  

1! Robbery 
a) Street  
b )  Other 

a) Residence 
b )  Business  
c )  Phone booth 
d )  Other 

a)  
b )  Theft f r o m  p e r s o n  
c )  Bicycle and o ther  theft 

This  evaluation considers  only the total  occu r rences  
in each  category.  In Volume 111, the pred ic ted  and 
actual  occu r rences  fo r  each subcategory a r e  presented  
as wel l  as the total  f o r  the category.  Also  shown in  
the Volume I11 a r e  the c r i m e s  of m u r d e r ,  r ape ,  
aggravated a s sau l t ,  narcot ics  and the total number  of 
offenses  and a r r e s t s .  

2 )  Burg la ry  

3 )  Theft  
Theft and bu rg la ry  f r o m  auto 

4) Auto Theft 

2 3  
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The resul ts  i n  the non-test  divisions w e r e  invest igated to  de t e rmine  i f  the 

This  entai led de te rmining  whether  the devia-  predict ion techniques were  valid. 

t ions found in the non-test  divis ions could be explained as resu l t ing  f r o m  s y s t e m  

changes (e .  g . ,  manpower changes)  known to have taken place in  those divis ions.  

The r e su l t s  for the t e s t  divisions were  then examined to  s e e  i f  they w e r e  

influenced by similar changes.  

w e r e  explained in light of the other  changes that  w e r e  m e a s u r e d  i n  the t e s t  

divisions.  

pa t ro l  w e r e  determined.  

Where possible  the r e s u l t s  in the t e s t  divis ions 

Using these  techniques,  the changes in c r i m e  due to  the he l icopter  

The number of significant deviations in the non-tes t divis ions indicates  

the confidence leve l  that  can  be at t r ibuted to  the predict ion technique used.  

2.  C r ime  Trend  Analysis  

Since the number of occur rences  pred ic ted  by the mode l  was  a function of 

the ac tua l  occu r rences ,  a compar ison  of 1969 da ta  with that fo r  1968 o r  e a r l i e r  

is  redundant. T h e r e  is ,  however ,  another  technique that  indicates  effect iveness  

and that is the r a t e  of change of occur rences .  

finding the increase  ( o r  d e c r e a s e )  of o c c u r r e n c e s  i n  pe rcen t  of the prev ious  

y e a r ’ s  occur rences .  

gene ra l  trend in  that c r i m e .  

Th i s  value is de t e rmined  by 

A compar ison  of s e v e r a l  y e a r s  of these  da ta  indicates  the 
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SECTION V 

RESULTS 

A. COMPARISON-PREDICTED VS. ACTUAL OCCURRENCES 

The r e su l t s  of the compar ison  of actual and predicted occur rences  a r e  shown 

in Figs .  5 through 14. These f igures  a r e  a block representa t ion  of the police 

division m a p  of the city of Los Angeles drawn i n  such  a m a n n e r  that  each  division is 

shown in contact  with a l l  of i t s  adjoining divisions. This  allows the r e a d e r  to s e e  

what went on in  the adjoining divisions. 

t abular  f o r m  i s  presented in  Volume I11 of this  repor t .  

A complete  s e t  of compar ison  data in  

The  data  shown in F igs .  5 through 14 a r e  presented  in  two columns,  one 

headed I T 7 0 f T ,  the other lTcr 's lT.  The 70 column r e p r e s e n t s  the percentage value 

of the difference between the ac tua l  and predicted occur rences  fo r  that  c r i m e  

in  that  division. In mathemat ica l  t e r m s ,  

Actual  - Pred ic t ed  
" = Predicted 

The column headed 0 ' s  r e p r e s e n t s  the number of s tandard  deviations (probable 

uncer ta in t ies )  that  the actual  number of occur rences  deviated f r o m  the predicted 

?~r?rr?her. As an exar;?p!e: 

Pred ic t ed  = 112 

Standard Deviation = 9 
Actual  = 84 

There fo re  : 

84 - '12 X 100 = -25.0 = 112 

( J ' s  = 84 - 112 
9 = -3 .1  

As s ta ted e a r l i e r ,  only the deviations that exceed one s tandard  deviation a r e  

presented.  

The data  in  each  block a l s o  has  four rows. Each  row is a ca lendar  

qua r t e r .  The top row is the f i r s t  qua r t e r ,  next row is the second, etc. 

. 25 
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, 
Devons h i r  e F o ot hill 

WO a ' s  70 u ' s  - - 
-38 -1.0 
161 4.9 - - 

?O 0 ' s  (3's - - - 
- -2  1 -1. 0 
- -25 -1. 2 

-3 1 -1.5 1 .8  
R a m p a r t  
70 a's 

r 24 2.0 
W il s h i r  e 14 1.0 
70 ' a's - - 

-18 -1.0 
-44 -2.6 
-40 -2.5 
-36 -2.4 

- ~~ 

ROBBERY OFFENSES 

W. Valley Van Nuys 
q o  u ' s  70 a's - - 25 1 .3  

-58 -2.5 - 
-47 -2.1 - - 
- - 20 1.1 

L. A. Total 
70 a ' L, 
- - 
- - 

-11 -1.5 
-8 -1.2 

N. Hollywood 
70 a's - - 
- - 
- - 
- - 

Highland P a r k  
70 u ' s  
21 1.3 - - 
- - 

N o t  par t  of L. A. 

"'0 Pe rcen t  01 predicted value 
tha t  actual value var ied  

0 Number of s tandard  deviations 

77th Street 
70 0 ' s  

-13 -1.1 
- 14 -1.1 
-25 -2.1 
-20 -1.9 

- Means le.;$ than 1 a - - 
- - 

-31 -1.4 - - 
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Devonshire  
fl" a's 

-23 -1.3 
-26 -1.3 
-41 -2.2 
- - 

Foothi l l  
70 a's 

-19 -1.9 

-21  -2 .3  
-14 -1.4 

- - 

- 2 0  -1 .9  
-20  -1.9 1.0 

Hollywood 

1.3 
1.8 
2 . 4  

, o  

1-1 - - 
12 1 .1  - - 

C e n t r a l  
70 0 ' s  - - - - Hollcnbt*ck 

0 ' s  - 93 9.2 % - 
12 

I 1.8  - - - 
by N o t  p a r t  of L. A .  

- 
1 3  1 .7  
9 1.2 ' - - 

-10 -1.4 

"'0 Percent. of predicted value 
that  ac tua l  value var ied  

77th S t r e e t  
7 0  0 ' s  

-14 -1.3 - - - - 
-19 -1.9 

L 

(7 Number of s tandard  deviations 
ac tua l  value va r i ed  f r o m  the 

Means 1 e ~ ; c  than 1 u 

BURGLARY OFFENSES 

-26 -2.5 
-31 -2.7 
-22 -2.0 
-23 -2.3 

H i g h l a n d  P a r k  
70 a' s 

-13 -1.9 
-9 -1.4 
-9 -1.5 
-7 -1.1 

F ig .  6. Compar isons  - actual  vs. predicted occur rences :  Burg la ry  offenses 
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-16 -1.5 
11 1.0 
14 1.1 
2 4  2.2 

T H E F T  OFFENSES I Devons h i r  e Foothil l  
% 0 ' s  I 7 0  ( T I S  

-13 -1.7 
-19 - 2 . 4  
- 2 4  -3.0 
-14 -1.9 

W .  Valley Van Nuys 
% u l s  % ( 3 ' s  

-19 -2.7 -8 -1.2 
-18 -2.5 -14 -2.1 
-21 -2 .8  -14 - 2 . 2  
-24  -3.8 -17 -2.8 

L. A .  Total 
Yfl 0 ' c 

-5 -1 .3 
- - 

N. Hollywood 
7 0  0 ' s  

-8 -1. 0 
- - 
- - 

10 1. 2 
~ 

West Los Angeles Hollywood Hiqh lanc i  P a r k  
u ' s  u s  or, (3 ' s  

- 
11 1 .3  I -  - 
9 1.1 

10 
R a m p a r t  

70 u ' s  
13 2.0 

8 1. 1 
W i l  sh i r e  

I I 

t lniver  s i ty  
0 ' s  

-12 -1.1 - 
- 

- - 
7 1.3 

1-11 -1.9 

- I 
1 

18 t:" I 
1.0 

77th S t r e e t  'la 0 ' s  I 
j 

70 u ' s  - 

Percent  o f  predicted value 
that  actual value var ied  

U Number of s tandard  de via t ions 
actual  value var ied  f r o m  the 
predicted value 

Mean? le.;? than 1 u 

Fig.  7. Comparisons - ac tua l  vs .  p red ic ted  occur rences :  Theft  offenses 

2 8  
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Devonshire  
WO 0 ' s  

Foothi l l  
u 's  AUTO THEFT OFFENSES 7 0  

W. Valley 
"0 u ' s  - - 

Van Nuys N. Hollywood 

-13 -1.5 - - Yo a ' s  7 0  ( J ' s  

I I I 
I Ho 11 y w o od W p s t  Los Angeles 

-23 -2.4 
-21 -2.1 
-33 -3.9 

u ' s  

-16 -1.9 -13 -1.0 
-10 -1.1 - - 

-8 -1.0 - 

. -  

I l l  P t , r c c n t  (-.I p redicted value 
that ac tua l  value var ied  

(J Number of s tandard  deviations 

Not p a r t  of L. A. 

- - 
-16 -1.0 
-18 -1.1 
-20 -1.4 

L. A. Total 
% 0 ' ?, 

-9 

-8 

- 
-1.1 

-12 -1.5 
-1.2 

Means le.; than 1 IJ -16 -1.7 
-15 -1.6 
-31 -3.3 
-28 -3.4 b 

Cent ra l  
% 0 ' s  

l o 1  
koll6,nbeck 

0 ' s  

13 
14  70 - - - - 18 1.0 

1 
iu e w t 0 I1 

I Street 0's I 
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, 
Devons hi r e Foothi l I  

"0 (3 's 7 0  (3's 
-18 -1.5 - 12 -1.9 

- 12 -1. 8 - -19 -3.1 
-14 - 2 . 4  

- - - - - 
N. Hollywood 

0 ' s  

Wrst Los Angeles 

70 (3's 

9 1.4 
11 1.7 
10 1 .8  

- 

PROPERTY OFFENSES 

El R a m p a r t  

1 
7 

1.6  Cen t ra l  
1 .3  7 0  a ' s  - - - 

H o l l ~  nbca ck 
0 ' s  

9 

l e 3  12 
27 3.3 

Yo 

- - 70 

- - Universi ty  Newton 
0 ' s  - - 

- - - - - 70 CY'S - 

1 1 '  '0 P e r c e n l  o f  predicted value 
tha t  actual value var ied  

- - - - 
-8 -1.0 8 1.1 
-7 -1.0 - - 

77th S t r e e t  
Y O  0 ' s  
-9 -1.5 
-8 -1.4 

-14 -2.4 
0 Niimbe r of s tandard  de via tion s 

Harbor  
Yo 0 ' s  

-10 -1.5 

-10 -1.5 

- 

ac tua l  value var ied  f rom the 
predicted value 

Means le.;. than 1 u 

Fig .  9. Comparisons - actual  vs .  p red ic ted  occurrences :  P rope r ty  offenses 
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1 Foothi l l  
ROBBERY ARRESTS 

Devon shi r e 
VO CY'S 70 0 ' s  

Kq N o t  p a r t  of L. A. 

"0 P c r c e n !  o f  p red ic ted  value 
that  ac tua l  value var ied  

U Number of s tandard  deviations 

- 
N. Hollywood 

a's 

77th S t r e e t  
a ' s  - 7.0 - 

- - 
- - 
- - 

3i7 1 j9 1 1 8: 
- - - 

- 1 . 5  50 - 
W e s t  Los Angeles  

70 (3's 

-32 - 1 . 3  

-46 - 2 . 3  

- - 
- - 

Mean7 le.;. than 1 u 

L. A .  Total. 
70 CY'S - - - - 
- - 

-20 - 1 . 6  

- 
- - - - 

70 1.4 - 

1 . 3  

Hollywood Highland Park 
70 a ' s  910 0 ' s  
38 1 . 6  
46 2.1 
2 4  1 . 1  - - 

W i l  s h i r e  
' 0 ' s  

C e n t r a l  

Fig. 10. Compar i sons  - ac tua l  v s .  predicted occur rences :  Robbery arrests  

~ 
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Devonshire 
NO a ' s  

1.9 - 4 8  - 
- - 
- - 

Foothi l l  
70 0 ' s  

- 3 3  -1 .8  - - 
- - 

-22  -1.1 

BURGLARY ARRESTS 

W. V a l l e y  Van Nuys 

-18  -1.5 - - 
-22  -1.6 - 
-50  -4.3 

a ' s  % - u ' s  70 - - - 
- 
- - 

Highland P a r k  
u .  s - - 70 

N. Hollywood 
0 ' s  
1.4 

36 1.9 - - - 

1 

West Los Angeles 

0 ' s  7 0  

33 1.4 

41 2.0 

- - 
- - 

Hollywood 
70 

-35 -2.6 
-36  -2.8 
- 2 1  -1.8 

0 ' s  - - 

R a m p a r t  
70 - a ' s  - 
- - 

bTl N o t  par t  of L. A .  

I W il shir e 
70 ' u's  

77th S t r e e t  I % 

- - 

70 u's  

"lo Pc l rcen l  o f  p red ic ted  value 
that  ac tua l  value va r i ed  

0 Number of s tandard  deviations 
ac tua l  value va r i ed  f r o m  the 
predicted value 

, -  

-15  -1.2 

' I '  a ' s  -26  -2.1 
Vc.ni ce 

- - 
- - 

-24  -1.8 
-16 -1.2 

- Means ler.: than 1 0  

- - 
C e n t r a l  

CY'S - 70 

29 1.2 - 
- 

Hollenbeck - - 
70 0 ' s  - - 

I : ;  I 
42 1 8 

Universi ty  
0 ' s  7 0  

18 1.2 
-29 -2.0 
-14 -1.0 

I - - 

Fig.  11. Comparisons - ac tua l  vs.  predicted occur rences :  Burg la ry  a r r e s t s  

3 2  

50 2.5 

5 8  2.5 
- - Newt on 

70 
30 1.2 , 

3 4  1.2 
47 1.7 - - 
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Devonshire  Foothil l  
*" 0 ' s  70 u's 
- - -33 -1.8 

63 2.2 -35 -1.6 - - 40 -1.7 
- -28 -1.4 

- 
- 

W. Valley Van Nuys N. Hollywood 
or, 0 ' s  7.0 ( J ' s  70 u's 

- - 32 1.7 - - 
- - - - - 
- - - - - - - - - - - - 

THEFT ARRESTS 

L. A .  Total p;-. - - 
1.6 

33 

W e s t  Los Angeles Hollywood 

070 u's  - 70 
27 1.0 

1.4 40 1.5 
81 3.1 30 1.4 
39 

u ' s  - 
- - 

Highland P a r k  
u s  - 070 - 

- - 
54 1 . 4  
57 1.9 

I Fl Not p a r t  of L. A. 

P e r c e n t  o f  p red ic ted  value 
that  ac tua l  value var ied  

OIO 

0 Number of s tandard  deviations 

77th S t r e e t  
Y O  0 ' s  - - - - - - 

- Means le.;.; than 1 u - - 
- - - - 
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Devon shi r e 
(3 ' s  

6; 1.3 
lr 

- - - 
62 1.1 

Foothi l l  
?O ( 3 ' s  - - 

-32 -1.3 
-24 -1.1 

- - 
AUTO THEFT ARRESTS 

W .  V a l l e y  V a n  Nuys 
% u ' s  T" a ' s  
50 1.3 - - - - - 
- - 14 1.2 - - - 

N. Hollywood 
Y o  (3 's  - - - - 
- - 

30 1.1 

Pcrcenl  o f  predicted value 
that actual value var ied  

West Los Angeles 

0; 0 ' s  

- - 
- - 

32 1.0 - - 

University 
7 0  0 ' s  

-18 -1.1 - - 
- - 
- - 

Hollywood HI q hlan d Pa r k 
qo  0 ' s  070 u 5  

41 1 .3  
75 2.9 - - 
51 1 . 7  39 1.0 
48 2.1 36 1.2 

- - 

- - - 
Visnice  

0 ' 5  

33 1.5 

27  1.2 

- - 
- - 

Fig. 13. Comparisons - ac tua l  vs. predicted occurrences :  Auto theft a r r e s t s  

34 

- 
C ent r  a1 

Y O  0 ' s  
44 

0 ' s  
3 . 3  

Ne w t o 11 72 3.2 
1.6 
2.0 

46 1 .8  
89 3. 8 
65 3.0 

' 

77th S t r ee t  
a ' s  - 70 - - - 

- - 
U N rim be r of s tandard deviations - - 

- - Means le.:.. than 1 u - 
- - 
- - - 

i 
- 
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W.  V a l l e y  
% u ' s  

-20 -1.7 
-17 -1.3 
-33 -3.2 

- - 

Foothi l l  
?O 0 ' s  
-22 -2 .4  

-23 -2.2 
-23 -2.3 

- - 

V a n  Nuys N. Hollywood 
70 a's 70 a's 

2 4  2.0 
12 1.3 26 1.9 

- 29  2.2 

- - 
- - - - - 

PROPERTY ARRESTS 

hTl N o t  p a r t  of L. A .  
1-14 , 4"' , - I 77th S t r e e t  

% Pc , r cen l .  of pred ic ted  value 
that ac tua l  value var ied  

(J Number of s tandard  deviations 

Harbor  
% (3 's  

- 

ac tua l  value va r i ed  from the 
predicted value 

Means lesc  than 1 a 

Fig.  14. Compar isons  - ac tua l  v s .  predicted occur rences :  P r o p e r t y  a r r e s t s  
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Using the r e su l t s  shown in F i g s .  5 through 14, a value of o that  is 

significant::: w a s  de te rmined .  

the number  of t i m e s  ( in  calendar  q u a r t e r s )  that  this  value was  equalled or  

exceeded in each c r i m e  category for  the t e s t  and non-test  divis ions.  

a l so  indicate a minus o r  plus value. 

occu r rences  w e r e  fewer  than predicted and a plus value m e a n s  m o r e  than 

p r e di c te d. 

Tables  7 and 8 indicate the significant 0 l eve l  and 

The tables  

The minus  value m e a n s  that  the ac tua l  

The validity of the predict ion technique is ver i f ied  by the da t a  presented  

i n  Table  7. 

17 divis ions,  4 "a reas" ,  2 " a reas"  minus  the t e s t  divis ions located in those 

a r e a s ,  and the L. A. to ta l s .  F o r  each  of these  t h e r e  a r e  four c r i m e s  plus a total ,  

each  of which is pred ic ted  fo r  4 q u a r t e r s .  Thus,  480 predict ions.  ) Of these 

480 predictions only 43 significantly deviated m o r e  than w a s  expected.  

is g r e a t e r  than 90% confidence that  these  43  deviat ions could not have o c c u r r e d  

randomly . 

This  table r e p r e s e n t s  480 predict ions.  (Represented  in the da t a  a r e  

T h e r e  

Looking only at the 17 divis ions in robbe ry ,  bu rg la ry ,  theft  and auto thef t ,  

i t  can  be seen that t he re  a r e  32 significant deviations out of 2 7 2  predict ions.  

Within these 32 deviations the following is  noted with r e g a r d  to  the t e s t  and 

adjacent  divisions: 

1) 

2 )  

3 )  

Three  negat ives  in Universi ty  Division. 

Nine negatives in West Valley.  

In divis ions adjacent  to Universi ty  the re  a r e  two posit ive values  and 

one negative value.  

In divisions adjacent  to  West Valley t h e r e  a r e  one posit ive and two 

negative values .  The posit ive value o c c u r r e d  in the s a m e  q u a r t e r  

as  a negative value in  West Valley and in the same c r i m e .  

4)  

::: 
"Significant", as used  in this  r e p o r t ,  
deemed significant are  not random oc 
de termined  using s tandard  s ta t i s t ica l  
Appendix A. 

m e a n s  that  
c u r r e n c e  s. 
p ro  ce du r  e s 

with 90% confidence the values  
Th i s  leve l  of confidence w a s  

, d e s c r i b e d  in m o r e  detai l  in 
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Table 7. Significant resu l t s  s u m m a r y  - offenses 

(Number  of calendar  q u a r t e r s  in which actual  occu r rences  w e r e  
significantly above o r  below (t or - )  prediction. ) 

iignificant CT Level 

; en t r a l  
t a m p a r t  
Jniversity;:: 
lo l le  nbe c k 
l a r b o r  
jollywood 
Yilshire 
Vest L. A. 
Tan Nuys 
Vest Valley': 
l ighland Pk.  
'7th S t r e e t  
qewton 
Jenice 
q. Hollywood 
Coothill 
l evonshi re  

1 
2 l r e a  2 

l r e a  33 
l r e a  44 
i r e a  5 

i r e a  2 

l r e a  4 
minus  Universi ty  

rr,inus West  Valley 

i. A .  Total  

~ ~~ 

Robbery 

2 . 0  

0 
t 1  
- 2  

0 
0 

t l  
0 
0 
0 

- 2  
0 

-1  
0 
0 
0 

- 3  
t 1  

0 
0 

-1  
0 

0 

0 

0 

Burglary 

2 . 5  

+1 
0 
0 
0 

- 2  
0 

+ 1  
0 
0 
0 
0 
0 
0 

- 2  
0 
0 
0 

0 
0 
0 
0 

0 

0 

0 

Theft 

2 . 3  

0 
0 
0 
0 
0 
0 
0 
0 

- 1  
- 4  

0 
0 
0 
0 
0 

-2  
0 

0 
0 

-1  
0 

0 

0 

0 

~ ~~ 

Auto Theft  

1. 8 

0 
0 

-1  
0 

- 2  
-1  

0 
0 

-1  
- 3  

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 

0 

Total P r o p e r ?  

2 . 5  

t 1  
0 
0 
0 
0 
0 
0 
0 

- 1  
- 3  
-1  
-1 

0 
0 
0 

- 1  
0 

0 
0 

-1  
0 

0 

0 

0 

Note: Minus values  a r e  favorable.  

J. -4- 

T e s t  divis ions.  

A r e a  2 contains Universi ty ,  Wilshire,  77th S t r ee t  and Newton Divisions.  

A r e a  3 contains Cent ra l ,  Rampar t ,  Hollenbeck, Hollywood, and Highlanc 
P a r k  Divisions. 

A r e a  4 contains Van Nuys, West  Valley, North Hollywood, Foothi l l ,  and 
Devonshire  Divisions. 

1 

2 

3 

4Area  5 contains Harbor ,  West Los Angeles, and Venice Divisions. 
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Table  8. Significant r e s u l t s  s u m m a r y  - a r r e s t s  

(Number of calendar  q u a r t e r s  in which ac tua l  o c c u r r e n c e s  w e r e  
significantly above o r  below (t o r  - )  predict ion.  ) 

Significant u Level  

C e n t r a l  
R a m p a r t  
U nive r s ity': 
Hollenbeck 
Harbor  
Hollywood 
Wilsh i re  
West  L. A. 
Van Nuys 
We s t Valley':: 
Highland Pk. 
77th S t r e e t  
Newton 
Venice 
N. Hollywood 
Foothi l l  
Devonshire 

A r e a  2 
A r e a  3 
A r e a  4 
A r e a  5 

A r e a  2 

A r e a  4 
minus  University 

minus  West Valley 

L. A. Total 

Robbery 

2 . 0  

0 
0 
0 
0 
0 

t 1  
t 1  
- 1  

0 
t 1  

0 
0 
0 

t 1  
t 1  

0 
t l  

0 
0 

t l  
0 

0 

0 

0 

~ ~ ~~ 

Burg la ry  

2 . 0  

0 
0 

- 1  
+2 

0 
- 2  
- 1  
t l  

0 
- 1  

0 
0 
0 
0 
0 
0 
0 

0 
0 

-2 
t 1  

0 

0 

0 

Note: P lus  values  a r e  favorable .  - 
.b e,. 

Te  st divisions.  

Theft  

2 .0  

t 1  
0 
0 
0 
0 
0 

- 1  
+2 

0 
0 
0 
0 
0 
0 
0 
0 

+1 

0 
+1 

0 
+2 

0 

0 

0 

Auto Theft  

2 . 4  

0 
0 
0 

+2 
0 

t 1  
0 
0 
0 
0 
0 
0 

t 2  
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 

0 

Total  P r o p e r t y  

2 . 3  

0 
0 
0 

t 3  
0 
0 
0 

+1 
0 

- 1  
0 
0 
0 
0 
0 

- 2  
0 

0 
0 
0 
0 

0 

0 

0 
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If the p re sence  of the police a c t s  as a r e p r e s s a n t  to c r i m e ,  then any 

change in the effective deployed manpower should be ref lected in the offenses 

commit ted.  Table 9 shows the change in  percent  of deployed manpower f rom 

1968 to  1969. 
The C T F  effor t  is included because the predictions a r e  based  on data  that in 

includes the C T F  effor t  in pas t  y e a r s .  

This  change includes the effects of the C r i m e  Task  F o r c e  effort .  

In Table  9 the re  a r e  seven divisions tha t  d e c r e a s e d  in manpower by m o r e  

than 5 percent .  

i. e . ,  with a d e c r e a s e  in manpower there  were  a l so  fewer  c r i m e s  than predicted,  

by a s ta t i s t ica l ly  significant amount. Of these th ree ,  two a r e  non-test  divis ions,  

Van Nuys and Harbor .  The r e su l t s  in Van Nuys can m o s t  probably be at t r ibuted 

to the f ac t  tha t  an  operat ional  change, LEMRAS, occur red  in the division during 

this  per iod of t ime.  This  study did not find any s y s t e m s ,  operat ional ,  o r  

envi ronmenta l  changes in  the Harbor  Division tha t  would explain the favorable 

significant changes that occu r red  during the t e s t  per iod.  

th i rd  division, West Valley, can  be attr ibuted to  the hel icopter .  This  is t rue  

because  no changes in the sys t em,  the operation o r  the environment ,  other  than 

the he l icopter  pa t ro l ,  were  found in the division. 

Of these  seven  divisions,  t h r e e  show r e s u l t s  not expected; 

The r e s u l t s  in the 

The r e s u l t s  shown in Table 9 in  the University Division a r e  not unexpected 

in  re la t ion  t o  the r e s u l t s  in other  divisions,  tha t  is, with r e spec t  to  the relat ion 

betii;eeii police p r e s e n c e  arid iiie commission of c r i m e .  

Table 10 is presented  to show what effect ,  by calendar  q u a r t e r s ,  the C T F  

has .  

The validity of the a r r e s t  predictions i s  ver i f ied by the data  in Table 8. 

Of the 480 predict ions r ep resen ted ,  only 39 significantly va r i ed  f r o m  the p r e -  

dicted values .  Again looking only a t  the 17 divis ions and the c r i m e s  of robbery ,  

bu rg la ry ,  theft  and auto theft ,  i t  i s  found that only 25  out of 272  w e r e  significant 

deviations.  

in one q u a r t e r  did a t e s t  division have a positive deviation and that was in West 

Valley,  in the f i r s t  q u a r t e r  in robbery.  

The re  a r e  18 posit ive (favorable) deviations and 7 negative. Only 
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Table 9.  Comparison of s ignif icant  deviations with changes 
(1969 vs  1968) in operat ional  man-days  expended:: 

Note: Minus deviations a r e  favorable.  

( l ) A s  defined on page 36. 

("Robbery deviation was  posit ive,  auto theft  was negative.  

.b -8- 

Operational man-days expended i s  defined a s  the sum of divisional 
man-days and C T F  man-days.  
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Table  10. C T F  manpower in percent  of deployed manpower by 1969 q u a r t e r s  

Division 

Cen t ra l  

R a m p a r t  

Universi ty  

Hollenbeck 

Harbor  

Hollywood 

W il s h i r  e 

West  L. A.  

Van Nuys 

West  Valley 

Highland Pk. 

77th S t r ee t  

Newton 

Venice 

N. Hollywool 

Foothi l l  
n ------ L:-- 
A2c ” U L L 3 l i A i  c 

1 

2 2  

5 

0 
8 

10  

4 
6 

0 
0 

5 

5 

1 

11 

0 

35 

Quar t e r  

2 

4 
15  

0 

& 4 

6 
@ 

@ 
0 

0 

9 
12 

10 

? 

3 

a 
c3 
12 

6 
7 

3 

9 
10 

0 
0 
@ 

5 

6 

7 

R Ll 

4 

1 

12 

0 
6 
5 
10 

8 2 

14 

8 

4 

2 

@ 
6 

Note: The c i r c l ed  values indicate a q u a r t e r  in which a 
significant deviation occurred.  
indicates  a n  unfavorable deviation, a c r o s s e d  
flag means  a mix of favorable and unfavorable 
deviations,  and no flag m e a n s  favorable .  

A plain flag 
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T h e r e  w e r e  two negative deviations in  the t e s t  divis ions,  one in each.  In 

Universi ty  it was in the th i rd  q u a r t e r  in bu rg la ry  and in West  Valley i t  w a s  in 

the four thquar te r  i n  robbery.  Concurrent ly  with the West  Valley negative deviation, 

there  was  i n  the adjoining division of West LOS Angeles  a significant posit ive devi -  

ation i n  the s a m e  c r i m e ;  however,  no conclusion can  be d rawn  f r o m  this fact .  

In the divisions adjoining Universi ty  t h e r e  w e r e  t h r e e  posit ive and two 

negative deviations and in those adjoining West  Valley the re  w e r e  s i x  posit ive 

and one negative deviation. 

Table  11 shows the a r r e s t s  made  by the C T F  i n  the divisions in the t e s t  

yea r .  Table 11 a l s o  shows, by division and c r i m e  category,  what pe rcen t  of 

the total  a r r e s t s  w e r e  made by the CTF.  

F r o m  Table 11, the following is observed:  

1)  With one exception (Univers i ty- robbery) ,  whenever  the C T F  made  

10% or  m o r e  of the annual a r r e s t s ,  a favorable  significant deviation 

occur  red.  

In four c a s e s  the C T F  a r r e s t s  co r re spond  to  unfavorable deviations.  2) 

There  is only one c a s e  where  the favorable  significant deviation in a r r e s t s  

o c c u r r e d  i n  the s a m e  q u a r t e r  a s  a n  i n c r e a s e  in offenses  and that  w a s  in 

Hollywood - auto theft (F igs .  8 and 1.3). In one c a s e ,  West Valley - robbery ,  

t he re  was  a significant favorable  deviation in  a r r e s t s  in the f irst  q u a r t e r  followed 

by two qua r t e r s  of dec reased  offenses.  

This  study did not d i sc lose  any other  changes to the police sys t em or 

The operat ion that appear  to have any co r re l a t ion  to the a r r e s t  deviations. 

above a r r e s t  data do not lead to any posit ive conclusions.  

B. CRIME TRENDS 

The rate of change of occur rences  f o r  offenses  is shown in Table 12 and 

fo r  a r r e s t s  in Table 13. The s a m e  data  base  w a s  used  to  compute these values  
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63 

Table 12. Rate of change of o f f enses  - % change from p r i o r  year 

64 65 66 67 68 69 

I Y e a r  

University tll 
Area  2::: minus Universi ty  tl 
West Valley -21 
Area  4::::: m i n u s  W e s t  Valley t29 
L. A. Total  t3 

tl tll t1 t35 t10 -2 
t4 t15 tl t40 t2 t8 
t9 1 t50 -15 t22 t64 -19 
t4 t29 t8 t8 t41 0 
t6 t19 -1 t25 t14 t5 

t22 
t6 
t2 
t14 
+9 

U nive r si ty 
A r e a  2 minus Univers i ty  
W e s t  Valley 
A r e a  4 minus West  Valley 
L. A .  Total  

- 1  t14 t6 -4 t15 t8 
-1  t20 t6 t14 t3 t8 

t34 t29 t17 t5 t4 -5 
t12 t26 t16 t2 t8 -6 
t4 t18 t10 t7 t6 t3 

U nive r s i ty  
A r e a  2 minus Univers i ty  
West  Valley 
A r e a  4 minus West  Valley 
L. A .  Total 

Unive r si ty 
A r e a  2 minus Univers i ty  
West  Valley 
A r e a  4 minus Wes t  Valley 
L. A. Total  

t7 t18 t4 -3 t21 t27 -8 
t5 t22 t7 -3 t14 t30 -3 
t1 t2 3 t33 t14 t15 t11 -4 

t13 t7 t22 t2 1 -1 t30 0 
t5 t16 t13 t5 t9 +26 t1 

Univers i ty  
A r e a  2 minus Univers i ty  
West  Valley 
A r e a  4 minus West  Valley 
L. A .  Total 

44 

tll t5 t7 t1 t4 t17 0 
t5 t8 tll t2 t11 t8 t3 
t7 t31 t27 t15 t8 t10 -6 

t11 t13 tl9 t12 t4 t12 -2 
t6 t10 t12 t7 t8 +lo t3 
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63 64 65 

Table  13. Rate  of change of  a r r e s t s  - % change f r o m  p r i o r  y e a r  

66 67 68 69 

Y e a r  

Univers i ty  -23 -4 t 2 1  -16 t 2 6  t 4  t 4  
A r e a  2::: minus  Universi ty  
West  Val ley 
A r e a  4:::; m i n u s  W e s t  Valley 
L. A. Tota l  

t 2  - 14 -4  -15 t 5 1  t 1 4  0 
(Values  not meaningful  due to  small -2 t 6  
number  of o c c u r r e n c e s )  t 1 6  t 2 7  

- 5  -7  0 I -14  t 3 5  t 1 3  t 3  

THEFT I 

Univers i ty  
A r e a  2 minus  Universi ty  
West  Val ley 
A r e a  4 m i n u s  West  Valley 
L. A. Tota l  

0 - 12 t 7 5  -28 . -4  t 3 4  -7 
-8 -11 t 6 4  -39 t 8  t 8  t 8  
+9 t 6  t 3 4  t 1 4  t 2 0  t 1 5  -27 

t 1 2  - 3  t 7  t 1 7  t 1 4  t 6  t 6  
t 2  -9  t 3 0  -21 t 1 1  t 1 4  -7 

I TOTAL PROPERTY 

Universi ty  - 14 
A r e a  2 m i n u s  Universi ty  t 2  
West  Valley t 2 2  
A r e a  4 m i n u s  West  Valley t 1 3  
L. A. Tota l  t 7  

-8 -1  -6 $7 $18 $2 
t 1 4  t 5  -15 t 2 1  t 1 0  0 
t11  t 6 5  t 8  -16 t 2 2  -11 

t 9  -7 t 1 1  t 6  -3  t 3  
t10  t 3  - 3  t 8  t 6  t 7  

.b -4- 

A r e a  2 contains  Universi ty ,  Wilshire ,  77th S t r e e t  and Newton Divisions.  

A r e a  4 contains  West  Valley,  Van Nuys, North Hollywood, Foothi l l  and 
Devonshire  Divisions.  

.tr .L ,,. ,,. 

U nive r s ity 
A r e a  2 minus  Universi ty  
West  Valley 
A r e a  4 minus  West  Valley 
L. A. Tota l  

45 

-10 - 3  t 2 5  -17 t 9  t 2 8  t 2  
0 t l  t 2 0  - 2 6  t 2 0  t 1 8  t 5  

t 8  t10 t 4 5  t 7  0 t 1 5  -9  
t 1 1  1-2 t 3  t 1 3  t 7  t 7  t 6  

t 3  t l  t 1 0  -11 t 1 2  t 1 6  t 6  
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as w a s  used fo r  the predict ion models .  

cal ly  adjusted t o  account  f o r  changes that  o c c u r r e d  during the y e a r s  shown. 

values  shown w e r e  computed as follows: 

This  m e a n s  that the da ta  a r e  geographi -  

The 

) x 100 
C u r r e n t  Yea r  - Prev ious  Year  

P rev ious  Year  Value shown (in 70) = ( 

where  "Current  Year"  is the y e a r  f o r  which the va lues  are  being computed. 

An examination of Table  1 2  r evea l s  that  in the t e s t  divis ions the r a t e  of 

change of occur rences  appea r s  to have changed m o r e  than in the surrounding 

divis ions and m o r e  than in  L. A .  as a whole. C a r e  mus t  be e x e r c i s e d  in using 

these  da t a  because they do contain spur ious  noise ,  i. e.  , these  da t a  a r e  not 

ad jus ted  fo r  r io t s  o r  waves of c r i m e  that somet imes  occur .  

looking at the h is tory  of changes i t  can be de t e rmined  i f  the r a t e s  a re  changing. 

However,  by 

Looking now a t  the Universi ty  Division, it is observed  that in  robbery  

the division h a s  had a h i s to ry  of a lways inc reas ing  over  the previous y e a r ,  but 

in 1969 a dec rease  o c c u r r e d  in sp i te  of the fact  that  the surrounding divis ions 

continued increasing a s  did the city as a whole. 

In the bu rg la ry  ca tegory  this  does not appea r  to  be the c a s e  but in theft 

and  auto theft and to  a l e s s e r  d e g r e e  in to ta l  p roper ty ,  the change occur s .  

The changes a r e  even  m o r e  pronounced in the West Valley Division. 

changes occur in the surrounding a r e a  as  wel l  but a r e  m o r e  pronounced in 

West  Valley, with the exception of burg lary .  

bu rg la ry  is  the only c r i m e  ca tegory  in which West  Valley did not exper ience  a 

significant deviation f r o m  the predic ted  values .  

The 

It  is  of i n t e r e s t  to note that  

Examination of Table 13 fo r  the r a t e  of change of a r r e s t s  yields  the 

following observations:  

1) Universi ty  continued to  inc rease  in  a r r e s t s  in robbery  and theft 

while the surrounding a r e a  held constant  and the whole city 

increased  m o r e  than Universi ty .  
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2 )  Universi ty  declined in burglary and auto theft, as did the city in 

bu rg la ry ,  but the surrounding a r e a  ( a r e a  2 minus University) 

continued to inc rease  in both c r i m e s  as did the city as a whole in 

auto theft. 

West  Valley showed a v e r y  marked  decline in  burg lary  a r r e s t s  

while the surrounding a r e a  showed a s teady inc rease  and the city 

a slight decline.  

West  Valley declined i n  theft while the a r e a  and the city showed 

increas ing  r a t e s  of change. 

In auto theft a r r e s t s  West Valley experienced a m a r k e d  inc rease  

in  a r r e s t  t r end  while the a r e a  and the city had reduced r a t e s  of 

i nc rease .  

3 )  

4) 

5) 

The mixed  r e s u l t s  in  the a r r e s t  data appear  in both the prediction 

compar ison  information and in the r a t e  of change information. 

i s  not difficult  to predict  the number of a r r e s t s  but there  is no c l e a r  cor re la t ion  

between the a r r e s t  r e s u l t s  and any systems o r  operational changes found in this  

study. This  means  that what happened was within the l imi t s  of probable 

uncertainty in the predictions, and the trends did not change in  a manner  that can 

be r e l a t ed  t o  a known change in  the system. This  does not m e a n  tha t  the sys t em 

and  operat ional  changes that were  made had no effect ,  only that the effect  was  

not g r e a t e r  than expected nor  different  f rom his tor ica l  pa t te rns  in the c a s e  of 

tL,.  L I A L  t . .--J- C l L U a  in . 
changes in offenses o r  r a t e s  of change of offenses and the r e s u l t s  in a r r e s t s  o r  

the r a t e  of change of arrests.  

Stat is t ical ly ,  i t  

a r r e s t s .  F'ui-thel-, t1iei-e 15 littile cui  i e l E t i i w u  b c i w e e r i  bignilicdni 

C. OPERATIONAL INVOLVEMENT IN PART I CRIMES 

The number  of t imes  the helicopter pa t ro l  responded to police ca l l s  

indicates  the deg ree  of involvement of the pa t ro l  in the full range of police 

functions. 

contain this  information.  In addition to  the number of cal ls  ac ted  upon, the fl ight 

logs a l s o  te l l  where  the cal l  or iginated,  what type of a ca l l  i t  w a s  and the r e s u l t s  

of any act ion taken. 

The flight logs that  a r e  maintained by the flight c r e w s  on eve ry  flight 
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Table 14 indicates the number  of ca l l s  by type that  the he l icopter  pa t ro l  

rece ived  and ac ted  upon in each t e s t  division in each  watch flown in the f i r s t  

two calendar q u a r t e r s  of the t e s t  per iod.  

f l ights,  flight t i m e s ,  response  t i m e s ,  number  of r e s p o n s e s ,  e t c . ,  i n  r aw and 

p a r a m e t r i c  fo rm in Tables  15 and 16,  respec t ive ly .  

Data  is p re sen ted  on the types of 

When a call i s  init iated,  a type of c r i m e  is a s s u m e d  to have o c c u r r e d  o r  is 

in p rogres s .  

actual  c r ime that  o c c u r r e d  was  not the one that  w a s  a s s u m e d  to  have occur red .  

Also  many false alarms a r e  d iscovered .  Since the da ta  under  considerat ion 

was  obtained f r o m  the hel icopter  f l ight logs,  it r e f l ec t s  only what the flight 

c r e w  is able to  a sce r t a in  about the c r i m e  commit ted.  

is not involved long enough for  the c r e w  to de t e rmine  what c r i m e  w a s  actual ly  

commit ted.  

disposit ion for each watch flown in each  divis ion by q u a r t e r s .  

the cal l  source ,  how many t imes  the ac tua l  c r i m e  was as a s s u m e d  before  

a r r i v a l ,  how many turned out to be another  type of c r i m e ,  how many r ema ined  

unknown to the c rew and how many w e r e  f a l se  alarms. The th ree  types of ca l l  

s o u r c e s  shown a r e  defined as follows: 

Upon a r r i v a l  a t  the scene i t  is  somet imes  d i scove red  that the 

On occas ion  the pa t ro l  

Tables  17 through 2 0  a r e  s u m m a r i e s  of the ca l l  volume and 

The tab les  show 

1)  Radio. 

rad io  frequency and on which the c r e w  decided to  take action. 

2 )  Observation. A cal l  that  o r ig ina tes  f r o m  the hel icopter  c r e w  

A cal l  hea rd  by the c r e w  while monitor ing the division 

observing a situation requir ing possible  police action. 

Station. 

them t o  take action. 

made  by the Division Commander  at the beginning of the watch - p r i o r  

to the flight. 

3 )  A cal l  rece ived  by the he l icopter  c r e w  specifically reques t ing  

Many of these  w e r e  surve i l lance  a s s ignmen t s  

The "confirmed" column indicates  the number  of times the c r i m e  that  o c c u r r e d  

w a s  as assumed.  The column headed "other" shows the number  of t imes  the 

c r i m e  was  no t  a s  called.  The remain ing  columns are  self-explanatory.  

Table 2 1  shows the number  of Part  I c r i m e s  r epor t ed  in the two divis ions 

and the number and percent  of those r epor t ed  c r i m e s  that  the hel icopter  pa t ro l  

w a s  involved in.  

involved in anywhere f r o m  2.  0 t o  4. 2 pe rcen t  of the r epor t ed  c r i m e s .  

A s  can be seen  f r o m  the table ,  the he l icopter  pa t ro l  was  
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Division 

Table 14. Cal l  volume by type 

First Quar t e r  Second Quar t e r  

Cal l  Day Night:: Day Night 
Type Watch Watch Watch Watch 

Robbery 61 29 62  71 
Burg la ry  140 105 124 2 06 
Theft  41 8 30 10 
Auto Theft 33 7 49 48 
Other  Part I 16 11 24 37 

Universi ty  Total  Part I I 291 160 289 372 
I I I 

P a r t  I1 
Publ ic  Orde r  
Publ ic  Service 
Traff ic  Safety 

Total  

52 32 51 91 
72 22 83 57 

7 8 19 5 
9 8 18 13 

43 1 230 460 538 

.I. -4- 

Did not fly night watch until February  26, 1969 

West  Val ley 

Both Divisions 

49 

Robbery 30 19 44 21 
Burg la ry  2 64 107 294 40 1 
Theft  29 16 2 7 9  18 
Auto Theft 81 10 97 27 
Other  Part I 10 8 6 16 

Total  Part I 414 160 720 483 

P a r t  I1 74 39 87 175 
Publ ic  Order  42 17 43 53 
Publ ic  Service 26 7 23 12 
T r a f f i c  5 ~ f ~ t . r  - I  ' a  _ _  13 11 2? 

Total  574 i 235 i 884 I 750 

Total  1005 46 5 1344 1288 
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Quart  e r 

Fir s t  

Second 

Table 21. Helicopter patrol  involvement in  P a r t  I c r i m e s  

P a r t  I C r i m e  s 
Reported in  

Division 

5020 

4685 

Division 

U nive r si ty 

We s t Valley Fir s t  

Second 

3 164 

2985 

Confirmed Part I 
C r i m e s  Responded 
to by Hel icopter  

123 

196 

64 

85 

Per cent 
Helicopter 
Involve d 

2 . 5  

4 .2  

2 .0  

2 . 8  

Table 22  i s  a tabulation of the r e su l t s  with r e s p e c t  to whether  o r  not an 

The apprehensions a r e  the total  a r r e s t s  made  for  offender was apprehended. 

a n  event that actually occur red .  

s ta tus  indicates whether o r  not the se rv ice  was  rendered .  

and the divisional total  a r r e s t s  in robbery,  burg lary ,  theft and auto theft, the 

amount  of helicopter pa t ro l  involvement in a r r e s t s  can be determined.  

a r r e s t s  made when the hel icopter  pa t ro l  was  involved ref lect  the r e s u l t s  of the 

hel icopter-patrol  c a r  team.  

any par t icular  a r r e s t  to e i ther  the c a r  o r  the hel icopter .  The re  is no way of 

determining if the a r r e s t  would o r  would not have been made  i f  the hel icopter  

had not been on the scene  in eve ry  situation that a r o s e  during the t e s t  period. 

The number of a r r e s t s  made  by the he l icopter -pa t ro l  c a r  t eam compared  to the 

division total i s  p resented  in Table 23. 

thef t  and auto theft a r e  shown. 

In the "public s e rv i ce  event" the apprehension 

Using these r e s u l t s  

The 

It would be a ve ry  a r b i t r a r y  decis ion to a t t r ibute  

Only the c r i m e s  of robbery,  bu rg la ry ,  

Tables 14 through 20 and Table 2 2  a l s o  contain the flight log information 

f o r  other  activities. 

a g r e a t  deal of t ime in  performing police functions other  than control  and 

reduction of c r i m e .  

des i r ab le .  

These tables  show that  the hel icopter  pa t ro l  did not spend 

F o r  the purposes  of the experiment ,  these r e su l t s  a r e  
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There  is a l so  a long l i s t  of incidents where in  the hel icopter  pe r fo rmed  

a task that no other  police vehicle could possibly have per formed.  

range  f r o m  locating a los t  ho r se  to warning chi ldren,  a t  play on r a i l road  t r a c k s ,  

of an  oncoming runaway t ra in .  

value can be placed upon them in a d i r ec t  s ense .  Publ ic  opinion of the police,  

however ,  i s  affected by incidents of this  type, and a favorable  opinion will  r e su l t  

in c i t izen cooperat ion with the police; consequently, these  t a sks  and o the r s  like 

them tha t  c a n  only be accomplished by means of a hel icopter  m u s t  be cons idered  

in this  evaluation as  posit ive f ac to r s .  

These  t a sks  

These a re  subjective in nature  and therefore  no 

D. POLICE AND PUBLIC OPINION POLLS 

1. Publ ic  Opinion Pol l  

The public opinion poll was  conducted in  two segments ,  the f i r s t  being a 

r e s iden t i a l  survey  conducted between Februa ry  10 and 18, 1970 and the second 

being a su rvey  of the bus inessmen  in the t e s t  divisions.  This  en t i r e  effor t  was  

c a r r i e d  out by Genera l  Behavioral  Systems,  Inc. (GBS) of Tor rance ,  Cal i fornia  

under  con t r ac t  to  the J e t  Propuls ion  Laboratory.  

Volume 111 of this  r epor t .  

p re sen ted  i n  this  r e p o r t  but is on file a t  JPL.  

p re sen ted  h e r e  to show the gene ra l  att i tudes of the public. 

The en t i r e  GBS r e p o r t  is in 

The tabulated data re la ted  to  the GBS r e p o r t  is not 

A s u m m a r y  of the r e s u l t s  is 

It  was found that the r e s iden t i a l  public i n  the t e s t  divis ions is ve ry  a w a r e  

of the police hel icopter  pa t ro ls .  

a lower percentage ,  6870, of the bus inessmen interviewed w e r e  aware  that  the 

police fly he l i cop te r s  over  t he i r  business  locations.  In compar ison ,  only 18% 

of the respondents  i n  a r e a s  not having patrols  w e r e  aware  that  the police use  

he l icopters .  

The awareness  leve l  i s  about 8470. Interest ingly,  

The m o s t  common react ion when a hel icopter  i s  h e a r d  is  tha t  i t  is the 

police. 

r e l a t ed  ac t iv i t ies  w e r e  the i r  react ion to hearing a hel icopter .  

Division, th i s  reac t ion  was  even h igher ,  6370. 

the he l icopters ,  to  r e s iden t s ,  a p p e a r s  to be  noise.  Lights and danger  of 

In the West  Valley, 4770 of the residents  sa id  the police o r  police- 

In the Universi ty  

The m o s t  undes i rab le  f ea tu re  of 
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accident  were ranked much lower.  

invasion of privacy v e r y  low in the i r  ove ra l l  ranking. Noise was  not mentioned, 

by businessmen,  as having a n  effect ,  and the m o s t  commonly s ta ted good effects 

mentioned by them w e r e  a feeling of protect ion and reduced c r i m e  ra te .  

Respondents in  both study divisions placed 

The total sample  of res idents  of the t e s t  divis ions ranked c r i m e  preven-  

tion and assis t ing an a r r e s t  as m o r e  suitable u s e s  f o r  hel icopter  pa t ro ls  than 

r e s c u e  work o r  traffic control .  

r e scue  work and t raff ic  cont ro l  higher.  

The respondents  in  the non-test  a r e a s  ranked 

There  appea r s  to  be  considerable  public support  fo r  the continuation of 

hel icopter  patrols in both t e s t  divisions.  

sample  of res idents  favor continuation, with no significant difference between 

the two divisions. 

The strength of this react ion i s  be t t e r  understood when the a n s w e r s  to the 

question of how much additional tax o r  r e n t  the respondent  was  willing to pay to 

keep the helicopter in the a r e a  a r e  examined. 

only by those who favored continuation. ) 

response  of the bus inessmen to this  question was  24% willing to pay one o r  m o r e  

dol la rs  . 

Eighty-nine percent  of the total  

Ninety- three percent  of the bus inessmen  favor continuation. 

(This  quest ion was  answered  

Table 24 contains these  r e su l t s .  The 

Needs for  educating the public w e r e  found both within a r e a s  present ly  

s e r v e d  by helicopter pa t ro ls  and in communit ies  to  be served .  

requir ing special  education were  found to be young blacks in  the Universi ty  

Division and the well-to-do in the West Valley Division. Both groups need 

information that  shows that hel icopter  pa t ro ls  m e e t  ce r t a in  of t he i r  needs ,  

without threatening other  needs.  F o r  the youth of the Universi ty  Division, t he re  

is a need to show that  the hel icopter  pa t ro l s  provide f a s t e r  response  and a r e  

effective in reducing c r i m e  without posing a t h r e a t  to the exe rc i se  of civil  

r ights .  

a r e  effective in providing protect ion without increas ing  the net cos t  to the 

individual. 

Special  g roups  

F o r  the West  Valley Division, t he re  is a need to show that  the he l icopters  

A summary  of some  of the key points is shown in Table 25. 
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Table  25.  Key points of the community poll 

I 
P e r c e n t  

Awareness  of hel icopter  pa t ro ls  

Residents  

Bus inessmen  

Non- te s t a r e a  r e s  iden t s  

Reaction to hear ing  he l icopter  is that  it 
is the police 

Unive r si ty 

W e  st Valley 

Continuation of pa t ro l s ,  favorable  

Residents  

Busine s s m e n  

84 

6 8  

18  

63  

47  

89 

93 

2.  Pol ice  Opinion Pol l  

The police poll w a s  conducted in August-September  of 1969 and the re fo re  

The poll was  conducted by the officer does  not encompass the full  t e s t  per iod.  

in cha rge  of the hel icopter  unit. 

p re sen ted  in Volume 111 of th i s  r epor t .  

The r e s u l t s  a r e  d i scussed  h e r e  and de ta i l s  

The objectives of this  poll w e r e  to  de t e rmine  how the pa t ro lman  fel t  about 

the helicopter patrol .  

pe r sona l  experiences in working with the he l icopter  unit: 

and verification of the fl ight log information.  

the helicopter pa t ro l ' s  r e sponses  to ca l l s  w e r e  obtained. 

cannot stand alone as evaluations of effect iveness ,  but do s e r v e  to  br ing  c e r t a i n  

a s p e c t s  of the hel icopter  pa t ro l  into focus  in a pe r sona l  manner .  

descr ipt ions a r e  not presented  in this  r e p o r t  but a r e  documented in the hel icopter  

unit of the LAPD.) 

The pa t ro lmen w e r e  a l s o  asked  to  r e l a t e  s o m e  of the i r  

Th i s  provided backup 

Many n a r r a t i v e  descr ip t ions  of 

These  descr ip t ions  

(These  
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P e r c e n t  

Hel icopter  is  a n  advantage 100 

Made an apprehension due to  hel icopter  75 

P rov ides  officer s ecu r i ty  96 
Hel icopter  f i r s t  a t  scene 88 

Hel icopter  provides  some hindrance 17 

Need improved  communications,  e tc .  65 - 

The pol ice  w e r e  a l m o s t  unanimous in believing that the he l icopter  was  an  

advantage to  t h e i r  ac t iv i t ies ,  that  i t  should b e  continued as a pa t ro l  vehicle,  and 

should be expanded to  o ther  divis ions.  

when a sked  i f  they had been able to  apprehend a suspec t  because  of the hel icopter .  

Nine ty-s ix  p e r c e n t  of the r e s p o n s e s  w e r e  posit ive when a sked  i f  the he l icopter  

provides  any off icer  securi ty .  

or back-up,  category.  

a psychological  advantage. 

down. 

the feel ing of not being able  to  get  away once spotted.  

in  another  way. 

s a id  i t  was  t h e r e  before  a ground unit, 9% sa id  i t  as a t  the s a m e  t ime,  leaving 

370 saying i t  a r r i v e d  after the ground unit. 

communicat ing information on the situation t o  the responding ground unit. 

Three-fourths  of the of f icers  s a id  yes  

Much of this was in  the off icer-needs - a s s i s t a n c e ,  

It tends to divide the attention of a suspec t  and provides  

T h e r e  i s  a decided tendency fo r  suspec t s  to cool 

In talking with suspec t s ,  o f f icers  r e p o r t  a s t rong  apprehens iveness  - -  
Secur i ty  was  provided 

When the hel icopter  responded to a call, 8870 of the o f f i c e r s  

The e a r l y  a r r i v a l  pe rmi t t ed  

F r o m  a different  point of view, however,  e a r l y  a r r i v a l  causes  some 

p rob lems  - -  many curable  through improvement  of operat ional  p rocedures .  

Seventeen p e r c e n t  sa id  y e s  when a sked  i f  the hel icopter  h indered  them in any 

manner .  

the suspec t ,  who then knows a rad io  c a r  is soon to  follow. 

the same effect.  

door s ,  hindering investigation or apprehension. 

The r eason  given in the major i ty  of c a s e s  was  that  the noise  a l e r t ed  

The l ights  can have 

Noise f r o m  the hel icopters  a l s o  tends to  d raw people out-of-  

m i w o - t h i r d s  of the of f icers  responded posi t ively to the question, "Is t h e r e  

any equipment  which you should have t o  enable you to  make  be t t e r  use  of the 

he l icopter  ? "  The near-unanimous answer w a s  improved  communicat ions.  A 

s u m m a r y  of the r e s u l t s  is  shown in Table 26. 
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SECTION VI  

OTHER EVALUATION CONSIDERATIONS 

A. THE DEMOGRAPHY AND EFFECTIVENESS 

1. Demography 

In o r d e r  to  apply any of the r e s u l t s  o r  conclusions of the hel icopter  

pa t ro l  p r o g r a m  to other  geographic locations the t e s t  a r e a s  m u s t  be descr ibed  

in demographic  t e r m s .  

which m a y  a f f ec t  the r e s u l t s  of the study. 

of the p r o g r a m  would only be applicable to an  a r e a  which i s  essent ia l ly  a copy 

of the t e s t  a r e a  but r a t h e r  that ,  i f  one i s  to pro jec t  r e s u l t s ,  one m u s t  have a 

b a s e  f r o m  which to  pro jec t .  

using the s a m e  va r i ab le s .  

This  descr ip t ion  should encompass  all the m a j o r  f ac to r s  

This  is not to say  tha t  the r e s u l t s  

The next step would then be to desc r ibe  new a r e a s  

Numerous s tudies  have been conducted at tempting to c o r r e l a t e  the socio-  

logical  and demographic  s t ruc tu re  of a n  urban a r e a  to c r i m e .  

such  s tudies  have produced s e v e r a l  models with which the au thors  a t tempted to 

reduce  the sociological,  ecological and demographic da ta  to a common base  

us ing  mathemat ica l  techniques.  

The r e s u l t s  of 

Ir, pursuing possible  methods which would be readily- applicable to the 

c u r r e n t  problem, the following models  were reviewed: 

1) Shevky-Bell Typology (Ref. 2 ) .  

2 )  C. F. Schmid F a c t o r  Analysis (Ref.  3 ) .  

3 )  R. C. Tyron Clus te r  Analysis (Ref.  4) .  

4) Judith Wilks Ecological Corre la tes  of C r i m e  and Delinquency 

(Ref. 5).  
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Each of these models  utilized census  t r a c t  da ta  o r  some der iva t ives  thereof 

to provide a f r a m e  within which the invest igator  could conduct h i s  sociological 

study. 

following: 

Upon scrut iny,  the validity of such s tudies  s e e m s  to  hinge upon the 

1) Age of the data .  

beginning of the decade.  The re fo re ,  as in this  c a s e ,  the da t a  can  

be many y e a r s  old be fo re  i t  is used. I t  is  t rue  that  some  a r e a s  

do not change rapidly,  but one has  but to give a c u r s o r y  look a t  

the development i n  the urban a r e a s  to r ea l i ze  tha t  da ta  which i s  

ten y e a r s  old i s  vir tual ly  u s e l e s s .  

l a rge  s o  tha t  even the m o s t  well-thought-out project ion techniques 

have inherent ly  l a rge  uncer ta in t ies .  

The census is taken e v e r y  ten y e a r s  during the 

This  span of t ime is sufficiently 

2 )  Validity of the au tho r s '  assumpt ions .  Each  r e s e a r c h e r  takes  a 

different  approach depending upon h i s  own background. 

example of this is the a r t i c l e  by W. S. Robinson (Ref.  6) ,  
Ecological  Corre la t ions  and the Behavior of Individuals. 

work the author  points out that  in an individual co r re l a t ion  the 

va r i ab le s  a r e  descr ip t ive  p rope r t i e s  of the individuals while i n  

the ecological co r re l a t ion  the s t a t i s t i ca l  object  is a group of 

persons .  After a mathemat ica l  d i scuss ion  of the two methods of 

cor re la t ion ,  the author  concluded that the ecological  co r re l a t ions  

a r e  not equal  to individual co r re l a t ions .  In the four  models  cited 

each  u s e s  e i ther  the ecological  o r  individual co r re l a t ion  o r  a hybrid 

of the two. The re fo re ,  even e x t r e m e  caution in reviewing the 

assumpt ions  does not guarantee meaningful r e su l t s  s ince the 

sociologis ts  a r e  in d isagreement  a s  to the c o r r e c t  method. 

3 )  Mechanics of applying the mathemat ica l  models .  The r e s u l t s  of 

A p r i m e  

In this  

each  model ,  assuming that the data  and assumpt ions  a r e  valid,  

depend upon the application of the mathemat ica l  methods.  

s e v e r a l  of the models  the mathemat ica l  techniques have actual ly  

been developed by the au thors  for  the purpose of conducting the 

pa r t i cu la r  study. 

would be unwise. 

In 

An indiscr imina te  acceptance of these methods 

6 6  
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Due to  the cons t ra in ts  imposed by above f a c t o r s ,  implementation of the 

aforementioned models  is difficult .  Therefore ,  this  r e p o r t  will  p resent  da ta  

obtained in the "Survey of Public Attitudes Toward Helicopter Survei l lance 

P a t r o l s .  1 1 " *  

divis ions with accepted s ta t i s t ica l  polling prac t ice .  

w a s  made  to  c o r r e l a t e  the data  with other s o u r c e s ,  e .  g . ,  the number and 

types of dwellings as presented  in the Quar te r ly  Bulletin of the Regional 

Planning Commiss ion  of Los Angeles County. 

the f igu res ,  the survey  da ta  was used because it is the m o s t  c u r r e n t  data  

avai lable .  

de  s i r e d  s t a t i s t i c s .  

rl. 

This  data  is deemed to be valid s ince i t  was  obtained in the t e s t  

In each  case  a n  at tempt  

When d iscrepancies  occur red  in 

In some c a s e s ,  data  f r o m  seve ra l  s o u r c e s  was  used to obtain the 

Each  of the s tudies  (Refs .  2-5)  was  reviewed with a view to which of 

the va r i ab le s  appeared  m o s t  f requent ly  i n  co r re l a t ions  with P a r t  I c r i m e s .  

These  va r i ab le s  were:  

Age of population 

Race  

Mar i t a l  s ta tus  

Income level  

Educat ion leve l  

O c  cii Fati nn  

Employment  

T ime  in a r e a  

Housing 

F a m i l y  composition 

Tables  27-36 p resen t  the data  fo r  the var iab les  l i s ted  above. 

p re sen ted  r e p r e s e n t s  es t imat ions  as of 1 January  1970. Although it  is cer ta in  

that  all of these  f igures  changed during the t e s t  per iod,  these different ia ls  a r e  

not significant enough to  a l t e r  the purpose of this  da ta ,  namely to c r e a t e  a 

quantitative descr ip t ion  of the a r e a s .  

A l l  of the data  

rl. 'P 

The GBS r e p o r t .  See Volume 111. 
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Table 27. Geographic da t a  

Square m i l e s  

S t ree t  m i l e s  

Number of public 
recrea t ion  faci l i t ies  

A r e a  of public 
recrea t ion  faci l i  tie s 
( a c r e s )  

Pe rcen t  of division 
in  hilly a r e a s  

Univers i ty  

13 

288 

11 

58 

0 

West  Valley 

55 

658 

11 

2 10::: 

30 

.?a 

Borde r s  on the Sepulveda flood bas in ,  which is  a 2000-acre  
facility. 

Table  28.  Housing da ta  

Universi ty  

Percent  single - 
family dwellings 

P e r  cent multiple - 
family dwellings 

Pe rcen t  own 

P e r  cent r en t  

7 3  

27 

57 

43 

68 

West  Valley 

95 

5 

83  

17 
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University (70) 

Negro  7 2 . 0  

Caucas i an  16.0 

Other  12.0 

Table  29. Educational faci l i t ies  

W e s t  Valley (70) 

0 . 1  

99 .5  

0 . 4  

Number  of 
e l e m e n t a r y  schools  

Number  of junior  
high schools  

Number  of sen ior  
high schools  

Number  of 
parochia l  schools  

Enro l lmen t  of public 
e l emen ta ry  schools  

Enro l lmen t  of public 
junior  high schools  

Enro l lmen t  of public 
s en io r  high schools  

Enro l lmen t  of 
pa roch ia l  e l emen ta ry  
schools  

Enro l lmen t  of 
pa roch ia l  high 
schools  

Tota l  e l emen ta rv  
e nr c! 1 Irn e II t 

Tota l  high school  
en ro l lmen t  

~ 

University 

17 

3 

3 

11 

16, 500 

6, 800 

7 , 1 0 0  

4,000 

550 

29, 599 

14, 450 

W e s t  Valley 

45 

8 

6 

16 

29,300 

16 ,000  

16 ,700  

4 ,100  

1 ,600  

33,1190 

34,300 

Table 30, Ethnic dis t r ibut ion 
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Univers i ty  (70) 

G r a m m a r  school 19 

High school 32 

College (no degree )  22 

College (degree)  5 

No  male head of 
household 22 

Table 31. Educational leve l  f o r  ma le  head  of household 

West  Valley (To) 

3 

29 

35 

27 

6 

- 
Income (Dol la rs )  Universi ty  (70) 
L e s s  than 6 , 0 0 0  45 

10,000 - 15, 000 17 

6 ,000  - 10,OOO 30 

More  than 15, 000  8 

Table  32.  F a m i l y  income 

West  Valley ('70) 

7 

18 

35 

40 

Universi ty  (Yo) 

Unskilled 9 
Semi-  ski l led 26 

Profess iona l  6 
Ret i red  16 

Unemployed 6 
No  male head of 
hou s e hold 22 

Other 15  

Table  33. Occupation of m a l e  head  of household 

West  Valley (TO) 

3 

13  

23 

5 

3 

6 
47 
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T i m e  

L e s s  than 1 y e a r  

1 - 2 y e a r s  

3 - 7 y e a r s  

Over  7 

Table  34. Mobility - -  t ime in the area 

University (YO) West  Valley (YO) 

9 . 0  7 . 5  

15.0 15 .5  

33.5 3 1 . 0  

42. 5 46.0 

Table  35. Mar i t a l  s ta tus  - -  family s i z e  and composition 
I 

Sta tus  I University (Yo)  I West Valley ( 7 0 )  

Single 

M a r r i e d  

Separa ted  

Divorced 

Widowed 

Adults only 

Families with 
ch i ldren  
n . - . . L - L  _ _ _ _  
V I A L .  *" *""e 

c ii ii d r e n 

T h r e e  to  four  
ch i ldren  

F i v e  o r  m o r e  

10.7 

61 .  3 

6 . 0  

10.7 

11.3 

52. 5 

47.3 

29 .4  

38. 0 

32.6 

6.0 

87.3 

2 . 0  

1 . 3  

3 . 3  

32.7 

67 .3  

2 1 . 5  

49.5 

29.0 

7 1  
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Table  36. Age of male and f ema le  heads  of household 

West  Valley (70) Universi ty  (70) 

MA LE 

Under 25 5.0 6 . 0  
35.0 

25. 0 

53.0 

33 .0  

65 and ove r  35.0 8 . 0  

F E M A L E  

Under 25 

25 - 4 4  

45 - 64 
65 and ove r  

8 .0  

41. 5 

30. 5 

20.0 

11.0 

55.0 

29.0 

10.0 

In o rde r  to be able to quantitatively compare  a r e a s  such as the two t e s t  

divis ions,  the Shevky-Bell  Typology would be  ex t r eme ly  useful. Th i s  typology 

is a classif icat ion device for  the construct ion of soc ia l  type of census  t r a c t  

populations, The th ree  indices  used  a r e :  

1 )  Urbanizat ion (or fami ly  status) 

a)  Fe r t i l i t y  r a t i o  

b) 

c )  

Propor t ions  of women in the work  fo rce  

Number of single fami ly  de tached  dwellings 

2 )  Segregat ion ( o r  ethnic s t a tus )  

a )  Race  

b)  Nativity 
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3 )  Social  rank  ( o r  economic s ta tus)  

a)  Rent 

b) Educat ion leve l  

c)  Occupational s ta tus  

The typology cons i s t s  of construct ing a three-dimensional  space using the 

t h r e e  ind ices  presented  above. 

similar s c o r e s  (Ref. 2 ) .  

but  the ana lys i s  is  valid f o r  any homogeneous region.  

been  conducted and the s c o r e s  computed, the a r e a  is no longer a geographic o r  

ecological  a r e a ,  but a soc ia l  a r e a .  Once a r e a s  a r e  identified as soc ia l  r a t h e r  

than m e r e  geographic  ent i t ies ,  comparisons between nonadjacent regions becomes  

possible .  

t o  as being sociologically similar i f  they have similar s c o r e s .  

Then social  area types a r e  sa id  to  be a r e a s  with 

The model  of Ref.  5 was  designed for  a census  t r ac t ,  

Af te r  the analysis  has  

Theoret ical ly ,  a r e a s  in different  p a r t s  of the world could be  r e f e r r e d  

2 .  Effect iveness  Related to Demography 

The  co r re l a t ion  of effect iveness  and demography is not a s t ra ight - forward  

e x e r c i s e .  

pa r i son  that  the hel icopter  pa t ro l  had a g rea t e r  effect  as  to r e p r e s s i o n  of c r i m e  

i n  the West  Val ley Division. T h e r e  was  a l so  a n  effect  in  the Universi ty  Division 

but this  er'r'ect was  most noticeabie f r o m  the standpoint of r eve r s ing  the t rend  in 

c r i m e .  

A s  to effect iveness ,  it  i s  c lear  f r o m  the predict ions - ac tua ls  com-  

The only extrapolat ion that  can  therefore  be m a d e  is that,  if the he l icopters  

are  used  in a n  a r e a  s i m i l a r  to  the West Valley Division, a significant c r i m e  

r e p r e s s i o n  wil l  r e s u l t  in a s h o r t  per iod  of t ime ,  about s i x  months.  

i s  to r e v e r s e  the c r i m e  t r end  o r  a t  l e a s t  to hal t  the r ise in c r i m e  in  a high c r i m e  

r a t e  a r e a ,  then a n  a r e a  similar to the University Division should be se lec ted  f o r  

he l icopter  use.  

indices  should be  computed f o r  all divisions and a reevaluat ion of the e x t r a -  

polation should be made .  

If the objective 

When the 1970 census  data become avai lable  the Shevky-Bell  

7 3  
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B. INCREASING EFFECTIVENESS 

1. Introduction 

Although the effectiveness of the hel icopter  pa t ro l  operat ion during 1969 

in  the two test  divisions appea r s  to have been quite sa t i s fac tory  for a break- in  

and t r i a l  period, an objective study of the operat ion,  given the perspec t ive  

of the entire y e a r ' s  experience,  h a s  suggested a few possibi l i t ies  f o r  improve-  

ment.  

th i s  section will  be l imited f o r  the m o s t  p a r t  to a d i scuss ion  of functional 

requirements .  

information was available,  the background for  these  suggestions was obtained 

f r o m  interviews and discussions with the commander s  of the t e s t  divis ions and 

other  police personnel ,  both fl ight c r ews  and superv isory ,  and with J P L  

personnel  working in re la ted  a r e a s .  

Since it is not the province of this  t a sk  to dea l  with advanced payloads,  

In addition to a study of the flight logs and what s t a t i s t i ca l  

2. Equipment 

a. Ai rborne  

(1)  A i rc ra f t .  The Bel l  4765 he l icopters  present ly  opera ted  

by LAPD have proven on the whole to be sa t i s fac tory  a i r c r a f t  with the i r  c u r r e n t  

payload and mode of operat ion but there  do ex i s t  a number  of a i r c r a f t - r e l a t e d  

a r e a s  where improvements  could inc rease  the effect iveness  of the pa t ro l  

operation. 

concerning police hel icopter  noise have been rece ived  in e i the r  of the t e s t  

divisions af ter  a small ini t ia l  f l u r r y  and the acceptance of the existing noise 

level  by the genera l  public i s  confirmed by the opinion poll (Section VI). 

Of these perhaps  the m o s t  impor tan t  is a i r c r a f t  noise.  Few complaints  

A quieter  helicopter would have a number of important  advantages.  

Cox in Ref. 7 indicates  that  a fa i r ly  s imple s e t  of modifications to a 

3000-lb single-shaft turbine propel led hel icopter  (mi l i t a ry  vers ion  of the Bel l  

206A J e t  Ranger) reduced the perceived noise  leve l  (a m e a s u r e  of annoyance) 
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f r o m  6 -9  dB in hover  and t o  13 dB a t  c ru ise  a t  the cos t  of a significant but 

acceptab le  degradat ion in pe r fo rmance  cha rac t e r i s t i c s .  

those  noise  c h a r a c t e r i s t i c s  would have the following advantages:  

A hel icopter  possess ing  

1)  Without exceeding the perceived noise  leve ls  of the p re sen t  

he l icopters ,  it  could operate  as low as 300 f t  a t  night and even 

lower  by day. 

The t ime in t e rva l  between auditory detect ion and a r r i v a l  would 

b e  less than 10 seconds in most  c a s e s  f o r  a hel icopter  flying 

a t  its 107-knot c ru is ing  speed. 

e f fec ts  of sound absorpt ion due to  t r e e s  and buildings which i s  

i n c r e a s e d  as the operating altitude is reduced. 

More  operat ional  s i t e s  could be used without annoyance to the 

neighborhood thus increas ing  flexibility. 

2 )  

This  neglects  the favorable  

3 )  

4) F r o m  noise  considerat ions,  24-hour opera t ions  would probably 

b e  feasible .  

I t  should be  noted parenthet ical ly  that  the machine desc r ibed  above in i t s  

unmodified ve r s ion  has  a perce ived  noise level  about 13 dB  lower than the 47G5 

mode l s  in  c u r r e n t  use.  

is the rec iproca t ing  engine,  not the ro to r  sys t em of the turbine-powered 

machine ,  and the re fo re  the modifications to the r o t o r s  which lowered the noise  

l eve l  or' the J e t  Ranger  wouid not beneiit the 4765  until the engine noise  has  been 

substant ia l ly  reduced. 

F u r t h e r m o r e ,  in the 47G5's the dominating noise  sou rce  

A i r  c r e w s  have r epor t ed  that  effectiveness in observa t ion  is reduced and 

fatigue inc reased  in night operat ion by reflections on the canopy f r o m  both 

running l ights  and ground l ights .  

the problem m a y  r e s u l t  in s o m e  combination of shielding, re locat ion and 

perhaps  the addition of e x t r a  l ights  which can el iminate  o r  grea t ly  reduce 

re f lec t ion  f r o m  tha t  sou rce  while s t i l l  satisfying F. A. A. regulat ions concerning 

a i r c r a f t  lighting. 

r evea led  that  g la re- reducing  coatings c a n  cu r ren t ly  be  applied to Plexiglas by 

m e a n s  of spraying,  e lec t ro ly t ic  plating, o r  vacuum coating ( spa t te r ing) .  The 

In the case of the  running l ights ,  a study of 

With r e g a r d  to  canopy reflections a c u r s o r y  investigation 
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suitabil i ty of any o r  all of these  methods f o r  the purpose a t  hand is a m a t t e r  

fo r  fur ther  examination and perhaps  exper iment .  

( 2 )  Payload.  The Dynocular sys t em (an  image-  s tabi l ized 

monocular  with a zoom lens )  cu r ren t ly  in exper imenta l  use  is r epor t ed  as  being 

of only l imited usefu lness  even in  daylight main ly  because  the upper  limit of 

magnification, which is 1 2  X, is not quite sufficient t o  identify f igu res  on the 

ground o r  to r ead  l icense  plates  f r o m  operat ional  a l t i tudes.  

suggestion to use  a zoom lens  of g r e a t e r  max imum magnif icat ion m a y  be l imi ted  

by the abil i t ies of the image-stabi l izat ion sys t em but is  worthy of investigation. 

An image-enhancement  capabili ty is a l s o  r equ i r ed  to  i n c r e a s e  usefulness  during 

night operation. 

The obvious 

The presently used hand-held c a m e r a  i s  a l s o  l imi ted  in the s a m e  way by 

the magnification of i t s  l e n s ,  

m o r e  powerful telephoto lens  can  readi ly  be de te rmined  experimental ly .  

some  point the telephoto-lens-equipped c a m e r a  wil l  r equ i r e  a r t i f i c i a l  s tabi l izat ion 

but  i t  m a y  be that f igures  on the ground will  become identifiable before  that 

point is reached and while the f ie ld  of view r e m a i n s  sufficiently l a r g e  to  be 

usable.  

image-stabil ized and image-enhanced viewing sys t em.  

noise  level  would a l s o  reduce the magnitude of the observa t ion  problem by 

permit t ing operation a t  lower  al t i tudes.  

In the c a s e  of the c a m e r a ,  the usefulness  of a 

At 

Ultimately a n  image-recording capabili ty should be incorpora ted  in the 

Reduction in  the hel icopter  

b .  Ground 

(1) A l a r m s .  One of the bes t  ways of increas ing  the effective- 

n e s s  of the law enforcement  hel icopter  s y s t e m  is to be t t e r  uti l ize its capabili ty 

f o r  rap id  response.  

by a n  answering s e r v i c e  which r e l a y s  the m e s s a g e  to  police control.  

t u rn  put out a cal l  to appropr ia te  rad io  cars which m a y  be moni tored  by the 

hel icopter .  

could resul t  in a l a r g e  d e c r e a s e  in r e sponse  t ime to the point where  the 

p re sence  of the hel icopter  would be m o r e  effective in  pinning down the c r i m i n a l  

a t  the scene, if the alarm had been  t r igge red  during the commiss ion  of the 

c r i m e ,  o r  in t ra i l ing the fleeing c r imina l  i f  the alarm had not been act ivated 

In p re sen t  bus iness  alarm s y s t e m s  the alarm is moni tored  

They in  

Di rec t  communication f r o m  the alarm to  the patrol l ing hel icopter  
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until  after h i s  d e p a r t u r e  f r o m  the scene .  

would have to  be a significant improvement  in  such  alarm s y s t e m s  with r e s p e c t  

to the fa l se  alarm r a t e s .  

Commensura t e  with such  use ,  t he re  

The  mobile  bus iness  (mobile t radesman,  public conveyance, or t ruck)  

r e p r e s e n t s  the w o r s t  ca se .  

which a r e  suff ic ient ly  r igid to  allow the time of the alarm to be used to  locate  

the c r i m e  to an  acceptable  deg ree  of accuracy.  The re fo re ,  the alarm s y s t e m  

m u s t  e i the r  automatical ly  t r ansmi t  a descr ipt ion of the location o r ,  m o r e  l ikely,  

provide a s ignal  on which the hel icopter  can home.  

a l s o  be useful  and might  prove e s sen t i a l  in o r d e r  to  minimize  the r e sponse  

t ime ,  

in te r fe rence  with r egu la r  communicat ion or  o ther  alarm ca l l s  does  ex i s t  but 

s a t i s f ac to ry  solutions can  probably be found. 

In no instance do  these  vehicles  opera te  on schedules  

Range information would 

A visua l  s ignal  on the vehicle  might a l s o  be requi red .  The problem of 

The c a s e  of the f ixed location business  is s imple r .  H e r e  the alarm can  

t r igge r  a p r e r e c o r d e d  tape,  giving location, and act ivate  a v isua l  s ignal  to  

e s t ab l i sh  the exact  building for  the helicopter.  

of uniformity with the mobile s y s t e m  might a l s o  be used in spi te  of its somewhat  

g r e a t e r  complexity.  

a m a t t e r  f o r  ingenious considerat ion and a reasonable  deg ree  of flexibility should 

be designed into the sys tem.  

educdiion p r o g r a m  shouid s e r v e  to increase  the percentage of alarms turned in 

while the c r i m e  is in  p r o g r e s s  which would f u r t h e r  enhance the he l i cop te r ' s  

e f f e c t ive ne s s . 

The beacon s y s t e m  fo r  r e a s o n s  

In any alarm sys tem the location of the t r i gge r  should be 

That  feature  in  addition to  a good t ra ining and 

A r e l a t ed  development  which would be of considerable  use is an  off icer- in-  

t rouble  s igna ler .  This  device,  which would have to be compact ,  l ight,  and 

rugged, could e i the r  t r a n s m i t  d i rec t ly  to the hel icopter  and to police cont ro l  o r  

the r ad io  c a r  could be used  as a r e l ay  station. 

capabi l i ty  coupled with the proven effectiveness of a hovering hel icopter  in 

support ing a n  of f icer - in- t rouble  could b e  extended to the officer who w a s  isolated 

f r o m  his  c a r .  

By this  m e a n s  the rap id  r e sponse  
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( 2 )  Location Identification. In the t e s t  d i s t r i c t s ,  through 
fami l ia r iza t ion  of the c rews  with the d i s t r i c t  and the successfu l  implementat ion 

of a business  roof identification p r o g r a m ,  the p rob lem of quickly flying to a 

given addres s  in  the bus iness  d i s t r i c t s  h a s  been  small. 

res ident ia l  areas in the West  Valley Division the location of a n  a d d r e s s  h a s  

occasionally presented  m o r e  of a problem due to the winding s t r e e t s  and the 

re luc tance  of r e s iden t s  to  put the somewhat  unsightly numbers  on the i r  roo f s .  

The  development of a v isua l  a id ,  in the f o r m  of a roof l ight which is inexpensive 

and  e a s y  to instal l ,  might  be of cons iderable  he lp  in this  c a s e .  

could be activated by a n  unauthorized en t ry  e i the r  alone o r  in conjunction with an  

audible a l a r m ;  o r  the light by i tself  could be l ighted by the r e s iden t  following 

a ca l l  to the police. 

avai lable  but a r e  too expensive fo r  gene ra l  home use.  

a problem with this  device.  

However ,  in the hilly 

Such a device 

Such units (connected to  b u r g l a r  alarms) a r e  cu r ren t ly  

F a l s e  alarms could be  

Another means  of reducing the problem of spotting a given location would 

be  to paint or otherwise instal l  identification numbers  on the s t r e e t  a t  c e r t a i n  

significant inter  sec t ions  i n  a r e a s  where  they w e r e  needed. 

would be cheap, f a s t  and might  be  espec ia l ly  useful during the ini t ia l  per iod of 

opera t ion  i n  a new division before  the c r e w s  have had t ime to  become completely 

familiar with the i r  d i s t r i c t  f r o m  the air. 

persuading home owners  in d a r k  r e s iden t i a l  d i s t r i c t s  to t u r n  on y a r d  and patio 

l ights  could b e  of cons iderable  benefit  to  the he l icopter  c r e w  as wel l  as to  

ground units. 

This  s imple  technique 

A l s o ,  such  s imple p rocedures  as 

3 .  Communicat ions 

It  goes without saying that a n  effective communicat ions s y s t e m  i s  c e n t r a l  

t o  increasing the effect iveness  of the police he l icopter  by reducing i t s  r e sponse  

t ime  . 

a. Auxil iary R e c e i v e r s  

Interviews with personnel  in the two t e s t  divis ions revea led  a n  in te res t ing  

d i f fe rence  of opinion concerning the adequacy of the communicat ion s y s t e m  as 
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r e l a t ed  to he l icopter  operation. 

w a s  cons idered  to  be sa t i s f ac to ry  but in the Universi ty  Division i t  was  given a 

lower rat ing.  

and-white c a r s  in the West  Valley Division c a r r y  the e x t r a  receive-only unit 

on  divis ional  frequci1c.y which allows them to moni tor  divis ional  t r a n s m i s s i o n s  

while talking with the hel icopter  on a tactical  f requency.  The black-and-white 

uni ts  in Universi ty  Division, which w e r e  not ye t  equipped with the e x t r a  unit, had 

to isolate  themselves  f r o m  divisional communications when in contact  with the 

he l icopter  011 the tact ical  f requency.  It is suggested that the planned equipping 

of all black-and-white units i n  the depar tment  with this e x t r a  r ece ive r  be co-  

ord ina ted  with any extension of hel icopter  use to new divis ions and that the 

Univers i ty  Division be given pr ior i ty  i f  helicopter u se  i s  continued there .  

In the West Valley Division the c u r r e n t  s y s t e m  

The difference was  a r e s u l t  of the f ac t  that  all the black-  

b.  In t e r f e r en c e 

The e a r l i e s t  indications of another  problem in  communicat ions which will  

g row rapidly i f  the use  of he l icopters  becomes m o r e  wide - sp read  was  r epor t ed  

in the West Valley Division when flying over the h i l l s  n e a r  Mulholland Drive and 

the southern  boundary of the d is t r ic t .  There ,  occasional ly  t roublesome 

in t e r f e rence  o c c u r s  on divis ional  "out" f requencies  (the f requencies  on which 

mobi le  units t r a n s m i t  to the i r  division),  three of which a r e  cu r ren t ly  s h a r e d  

by  all LAPD divis ions.  Some f o r m  of multiplexing m a y  eventually be r equ i r ed  

tc sc!."re this ipterfcrcr ,cp nvnhlrrm y' u u L L I A A .  P c r h a p s  thc S G ! G ~ ~ G E  to thc ifitcrfcrci>cc 

problem m a y  a l s o  s e r v e  to  improve  communication secu r i ty  to some  extent 

although spec ia l  techniques will  no doubt be r equ i r ed  f o r  complete  secur i ty .  

c .  Equipment  Flexibi l i ty  

If m o r e  he l icopters  a r e  to  be added to the fo rce ,  the problem of flexibil i ty 

of communicat ion equipment will  become more  acute .  That  is, the equipment 

m u s t  e i ther  be  capable of operat ion in  many, i f  not a l l ,  of the d i s t r i c t s ;  or the 

convers ion  m u s t  be f a s t  and s imple  - no more  than a change of modules .  

such i s  not the c a s e  the log is t ics  of helicopter deployment  wil l  be complicated 

and the usefu l  t ime of a given machine  will  be reduced  because  of its inabili ty to 

opera te  in m o r e  than one division. 

If 
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4. Operat ional  Conside ra t ions  

a. S t ra teg ic  

(1)  Morning Watch Fl ights .  At p re sen t  hel icopter  flying 
c e a s e s  between 0200 and 0800, a f a c t  that  h a s  undoubtedly been  noted by c r i m i n a l  

e l emen t s  within the t e s t  d i s t r i c t s .  In spi te  of the fact that ground f o r c e s ,  at 

l e a s t  in the Universi ty  Division, would l ike to  have the fl ights extend into the 

morning  watch, th i s  action h a s  not been taken to date  pr incipal ly  because  the 

noise  f r o m  the hel icopter  wil l  be m o s t  objectionable during the e a r l y  morning  

h o u r s  when the g r e a t e s t  p a r t  of the population is s leeping and background noise  

is  a t  a minimum. While this i s  no doubt t rue ,  it is suggested that,  because  of 

the potential advantages of even occasional  e a r l y  morning  pa t ro l s  at random 

in t e rva l s ,  a s e r i e s  of exper imenta l  f l ights  during this  t ime  per iod be  init iated.  

Nominal patrol  a l t i tudes might  be  inc reased  somewhat  over  the p re sen t  1000- 

1100 f t  during ini t ia l  f l ights even though the d e c r e a s e  in observa t iona l  abil i ty 

is recognized. 

f l ights  might be  c a r r i e d  out a t  the 1000-1100 f t  a l t i tude range .  

mach ines  d iscussed  e a r l i e r  would p e r m i t  operat ion a t  much  lower  al t i tudes 

than these .  

and  maintenance m a y  prevent  ful l - t ime coverage  during the e a r l y  morning  hour s  

bu t  the advantages in dec reas ing  the predictabi l i ty  of the h o u r s  of he l icopter  

pa t ro l  m a y  justify these morning  watch pa t ro l s  occasional ly  even i f  the t ime fo r  

t hem m u s t  be taken f r o m  what a r e  now the n o r m a l  h o u r s  of patrol .  

If public reac t ion  i s  not a d v e r s e  during the ini t ia l  phase,  l a t e r  

The low-noise  

Limitat ions o ther  than noise  such as those involving fl ight c r e w s  

(2)  Scheduling. A s  the number  of he l icopters  in a given 
s y s t e m  grows, a n  inc reased  amount  of considerat ion m u s t  be given to  the 

scheduling of ground opera t ions  a t  the he l ipor t  in o r d e r  to minimize  hel icopter  

down-time while avoiding a d iscern ib le  pa t t e rn  f o r  pa t ro l  hours .  

considerat ion m u s t  a l s o  be given to  the re la t ive  m e r i t s  of the es tab l i shment  of 

additional hel iports  v e r s u s  the en la rgemen t s  of exis t ing faci l i t ies .  

d i s t r i c t s  the es tab l i shment  of roof-top he l ipor t s  to pick up o b s e r v e r s  m a y  be 

possible  a t  locations w h e r e  ground opera t ions  would be objectionable due to  

noise .  (F i r e  regulat ions wil l  not p e r m i t  refueling f r o m  roof tops.  ) 

At s o m e  t ime 

In some  
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b. Tac t ica l  

(1) Operat ional  Altitudes. Although the public opinion 

s u r v e y  d i s c u s s e d  in paragraph  V-D-1 contains no d i r e c t  quest ions as to the deg ree  

of annoyance experienced by res idents  of the t e s t  divis ions as a r e su l t  of 

he l icopter  operat ion,  it does  contain indirect  evidence that  the noise  leve l  

reaching  the ground, in t e r m s  of annoyance, is nea r  its p rac t i ca l  opt imum fo r  

the present ly  used  hel icopters .  Although, in total ,  a l m o s t  44. 970 of the 

respondents  cited "noise level", "vibration", o r  "distinctive sound'' as r easons  

f o r  a w a r e n e s s  of hel icopters ,  only 3.47'0 said i t  d i s turbed  the i r  s l eep  and all of 

these  w e r e  in West Valley. (By way of comparison,  5.670 w e r e  aware  because 

it i n t e r rup ted  the i r  TV viewing. ) The relative absence  of d i s turbance  to s l e e p  

is conf i rmed by the s h a r p  d rops  in both test  divis ions in a w a r e n e s s  of hel icopter  

pa t ro l s  which occur  between 2300 and 2400 even though the pa t ro ls  continue 

until  a f t e r  0100. 

700-800 f t  in  day and 1000-1100 a t  night a r e  about as low as is acceptable  to the 

public using the c u r r e n t  hel icopters .  A possible exception might  be the night 

alt i tude used  in  Universi ty  Division s ince no  one in that  division r epor t ed  that 

the p re sen t  l eve l  d i s turbed  sleep. 

in  tha t  division, a t  any hour, is undoubtedly higher  than in West  Valley a t  the 

same t ime.  

It t he re fo re  a p p e a r s  that  the c u r r e n t  operat ional  a l t i tudes of 

The average ambien t  background noise  leve l  

( 2 )  Cor?,r=anc! Authori ty .  In the cciii-st. u i  ii:e interviews 

with police personnel  the opinion was  expressed  that  occasional ly  the e f f ec -  

t iveness  of a tac t ica l  operat ion involving the he l icopter  was  dec reased  because  

the o b s e r v e r  w a s  l imi ted  to  coordination by way of suggest ions s ince he  does  

not  normal ly  have the authori ty  to i ssue  orders .  

o b s e r v e r s  should be  se rgean t s ,  o r  whether s e rgean t s  should fly a t  ce r t a in  t imes ,  

o r  o ther  solut ions to  this  problem can  bes t  be left  to police management .  

The quest ion of whether 

( 3 )  Blade Slap. Even for a given he l icopter  type and 

opera t iona l  a l t i tude,  the way in which the helicopter is opera ted  can make  a 

cons iderable  difference in  the noise  produced. Of pa r t i cu la r  concern  is the 

o c c u r r e n c e  of a phenomenon known as "blade slap". This  col loquial ism has  

been  applied t o  the s h a r p  cracking sound associated under ce r t a in  conditions 
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with helicopter r o t o r s  and is by far the m o s t  annoying sound of any of the r o t o r  

noise  sources .  

reciprocat ing engine i s  normal ly  the dominant  noise  sou rce ,  blade s l ap  becomes  

dominant when i t  occurs .  

the continuous vor tex  s t r e a m  shed f r o m  the t ip of all lifting b lades  and the 

following blade. 

downward component when shed,  p a s s e s  beneath the following blade.  However,  

during descent  a t  a modera t e  r a t e  o r  during a f l a r e  maneuver  when the r o t o r  

h a s  become heavily loaded the following blade ~ z y ,  i tself ,  h ive  deccefide(I. 

sufficiently so that i t  will  p a s s  through o r  n e a r  the v o r t e x  s t r e a m  during some 

p a r t  of i t s  rotation. Many of the modif icat ions as d i scussed  e a r l i e r  which would 

be made  to a l leviate  blade noise  such  as reducing blade loading o r  shaping blade 

t ips  wil l  also have some effect  on reducing the intensi ty  of blade s l ap  because  

they work toward reducing the s t rength  of the t ip  vortex.  The b e s t  solution to  

the problem is f o r  the pilot  t o  be familiar with the exac t  operat ional  conditions 

that  will  produce blade s lap  in  h i s  hel icopter  and to  avoid them i n  so far as i s  

possible .  

Even for  hel icopter  types  such as the 47G5 's  where  the 

The source  of th i s  noise  i s  the in te rac t ion  between 

In cl imb o r  horizontal  f l ight  th i s  v o r t e x  s t r e a m ,  which h a s  a 

(4) Crew Fat igue.  The p rob lems  of c r e w  fatigue during 

the i r  re la t ively long per iods  of fl ight w e r e  recognized  e a r l y  i n  the implementat ion 

phase  of the hel icopter  p r o g r a m  and be t t e r  s e a t s  w e r e  instal led.  

producing effects a r e  the noise  and v ibra t ion  environment  as wel l  as the use  of 

the Dynocular sys t em and the g l a r e  problem.  In m o s t  of the above in s t ances  

t h e r e  is  little m o r e  that can  be done to  improve  the p r e s e n t  mach ines  but the 

effects  should be kept in  mind  when evaluating candidate mach ines  fo r  fu ture  

procurements .  

Other fatigue- 

(5) Hearing Damage. In connection with hel icopter  cabin 

noise ,  i t  may be worth noting that the m i l i t a r y  has  been  incu r r ing  hear ing  

damage  among the c rews  of mi l i t a ry  he l icopters  t o  the extent that  the payment  

of disability claims fo r  that  r e a s o n  r e p r e s e n t s  a s izable  sum. How much  of 

t h i s  damage, if any, i s  due to  the d i scha rge  of ordnance f r o m  the hel icopter  

i s  not known. 

be monitored for evidences of hear ing  def ic iencies  among police air c r e w s  and 

i f  necessary  spec ia l  hear ing  examinat ions should be inst i tuted.  

The per iodic  physical  examinat ions f o r  flight cer t i f ica t ion  should 

C u r r e n t  indus t r ia l  
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s t anda rds ,  while varying slightly, tend to r equ i r e  noise exposure  control  and 

hear ing  tes t ing i f  there  is habitual exposure to  continuous noise at 85-90 decibels  

in  a frequency range of about 300-1200 cycles per  second. If the noise spec t rum 

within the cabin of the 4 7 6 5  machines  is not known, it can readi ly  be m e a s u r e d  

with a p rec i s ion  sound level  m e t e r  o r  s imi la r  ins t rument .  

c. Training 

(1) Supervision. Within the t e s t  divisions the superv isory  

personnel  ( s e rgean t s  and l ieutenants) have been d i rec ted  to make  occasional  

pa t ro l  f l ights  for  the purpose of famil iar iz ing themselves  with the appearance  

of the i r  divis ions f r o m  the a i r .  In the course of these  fl ights the supe rv i so r s  

have somet imes  been able  to  observe  how the i r  ground units comply with good 

police p rocedures .  

of documentation and identification. 

tha t  this  supe rv i so ry  technique has  a favorable effect  on the work of the ground 

uni ts  and should be continued. 

In some c a s e s  they have used the c a m e r a  fo r  purposes  

It i s  believed by the police management  

( 2 )  Fami l i a r i za t ion  Flights.  Although it is  not possible  with 

the p r e s e n t  two-place equipment,  the initiation of a p r o g r a m  of fami l ia r iza t ion  

f l ights  f o r  the personnel  of the rad io  c a r s  in divis ions using pa t ro l  hel icopters  

should be  given considerat ion if  and when the e x t r a  space  becomes  available in 

I311VLLl.U uz U I I  " '*"Ej I  U I  y u *  ., "I -1. " I I L + - I  V I  *-*."-"*-** >Le?icopters. fl ights nL-r . l r l  1, q m  ;ntnrrr-l n-r t  nf qn nff ioar  nrientat;nn 

p r o g r a m  on the hel icopter  p r o g r a m  and police t ac t i c s  with hel icopter  support ,  

pa r t i cu la r ly  in  any new divis ions being added to the program.  

( 3 )  Academy Lectures .  L e c t u r e s  on the hel icopter  p rogram 

and the effect  of this  c lose  air support  on police t ac t i c s  in va r ious  si tuations 

should be included i n  the cu r r i cu lum of the police academy. 

5. Community Relat ions 

a. Publ ic  Education 

I In o r d e r  to be effective, p r o g r a m s  of public education m u s t  define the 

I communicat ion needs of both the public and the police,  es tab l i sh  communicatiorl 
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objectives and decide on approaches  which can be expected to m e e t  those 

objectives,  A detailed d iscuss ion  of this  a r e a  is contained in  Volume I11 

under the heading, "Recommendations f o r  a n  Approach to Public Education". 

b. Helicopter Identification 

The advantages of using distinctively m a r k e d  c a r s  fo r  m o s t  kinds of 

police work such as the favorable  effect of the p re sence  of a black-and-white 

unit on the s t r i r t  nhservanre nf t r a f f i c  regij-la-tinfis i s  x . . . r e l l  ~ECT.'IP.. 

exceptions undoubtedly ex is t ,  it is l ikely that  the police hel icopter ,  too, should 

be  readi ly  identifiable. 

that  is suitable fo r  the display of identification other  than what i s  now in use  on 

the fuel tanks unless  a special  panel i s  c a r r i e d  fo r  the purpose.  

hel icopter  could be made  m o r e  identifiable during fl ights a f t e r  d a r k  by the use  

of small flood lights to i l luminate the "POLICE" sign when des i red .  

- 4 l t h c - ~ m h  t3** 

The p resen t  Bel l  47G5 models  a r e  not of a configuration 

In any c a s e ,  the 

84 



JPL-STA 650-89 

SECTION VI1 

CONCLUSIONS 

A. CRIME EFFECTIVENESS 

1. Overa l l  

I In the t e s t  divis ions the result ing changes in the t r ends  in  the Part I 

P r o p e r t y  C r i m e s  and the number of t i m e s  the ac tua l  offenses  commit ted w e r e  

significantly lower  than the predicted offenses can  only be at t r ibuted to the 

he l icopter  pa t ro l  opera t ions .  

found tha t  could account  f o r  these  r e su l t s .  

! 
I 

N o  o ther  changes within the police s y s t e m  w e r e  

I 

The apparent  lack  of significant r e su l t s  in  the a r r e s t  data  on a divisional 

b a s i s  does  not  accu ra t e ly  r e f l ec t  the resu l t s  found i n  the operat ional  ana lys i s .  

On an  opera t iona l  b a s i s  the he l icopter -car  pa t ro l  t e a m  effected a r r e s t s  in  4 5  

percent  of the ca l l s  responded to. 

a s s i s t a n c e  p r i o r  to a r r e s t .  

pe rcen t  of the total  offenses commit ted,  including those made  through inves t i -  

gative f ollowup s . 

These  a r r e s t s  did not  r equ i r e  invest igat ive 

The city a s  a whole m a k e s  a r r e s t s  equal to 16 

2 .  Specif ic  C r i m e s  and A r e a s  

The r e s u l t s  indicate that the helicopter pa t ro l  was  m o s t  effective aga ins t  

robbery ,  auto theft  and theft in the West  Valley Division and aga ins t  robbery  and 

auto theft  in the Universi ty  Division. 

3 .  Operat ion 

The opera t iona l  r e su l t s  indicate that the he l i cop te r - ca r  pa t ro l  t e a m  

affects  a l m o s t  t h r e e  t imes  as many a r r e s t s  as the city a s  a whole p e r  r e p o r t e d  
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offense. 

he l icopter  patrol  c r ew se l ec t s  those c a l l s  tha t  p r e s e n t  the g r e a t e s t  potential  of 

an  a r r e s t  being made ,  thus the c r imina l  i s  m o s t  l ikely to  be  a t  the scene .  The 

f a s t  response t ime  of the he l icopter  uni t  f u r t h e r  enhances the possibi l i ty  of 

making an  a r r e s t .  

This provides  g r e a t e r  off icer  s ecu r i ty  to  the ground unit  because  the 

B. OPINION POLLS 

The res idents  of the t e s t  a r e a s  accept  the he l icopter  pa t ro l s  a s  a 

n e c e s s a r y  p a r t  of the police s y s t e m  and s t rongly favor  the continuation of the 

pa t ro ls .  

2 .  Po l ice  

The patrolmen i n  the t e s t  divisions overwhelmingly favor  the continuation 

of the helicopter pa t ro l  p r o g r a m  and s t a t e  that  off icer  s ecu r i ty  i s  one of the 

benefits  of the pa t ro l s .  
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APPENDIX A 
I 

I DETERMINING STATISTICAL SIGNIFICANCE 

In the p r o c e s s  of predicting the number of offenses and arrests tha t  

would occur ,  a probable  uncertainty f o r  each predict ion was  calculated.  

calculat ion of these  values is p a r t  of the prediction methodology, 

The 

The resu l t ing  s tandard  deviation would theoret ical ly  be the level  at which 

a 6870 confidence could be expres sed  tha t  any values equalling o r  exceeding 

that  value could not have occur red  by random chance. 

not a high enough confidence level.  

w e r e  beyond the 90% confidence leve l  would be uti l ized in the evaluation the 

following approach was  used. 

It was  fe l t  that  this  was  

To ensure  tha t  only the deviations tha t  

1 )  T r e a t  the deviations in  numbers  of s tandard  deviations as 

random va r i ab le s  using the absolute values.  

Determine  the  s tandard  deviation of the new random variable .  

Find the  leve l  at which 90% confidence could be expres sed  tha t  

any value equalling or exceeding tha t  l eve l  could not have 

o c c u r r e d  randomly. 

2 )  

3 )  

The absolute  values  w e r e  used because it is the deviation f r o m  z e r o  that  

is des i r ed .  

is tha t  it is not dependent on the prediction model  accuracy .  

The advantage of using this method to de te rmine  significarice l eve l  

The s t anda rd  deviation f r o m  z e r o  i s  calculated using 

Significant u = 
JF1 J x L  

N 
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where  

N = number  of va r i ab le s  

X = the  random var iab le  

Table 1 is a tabulation of the s t anda rd  deviation fo r  e a c h  c r i m e  being 

considered. 

s t anda rd  deviations that  yields  90% confidence i s  de te rmined  to  be 1.645. 

Table  1 also shows this value. 

Using s tandard  n o r m a l  cu rve  s t a t i s t i ca l  tables  the  number  of 

F r o m  the  table  it is noted tha t  the  9070 confidence leve l  is  d i f fe ren t  f o r  

each  c r ime .  

u sed  f o r  each c r i m e  and the  h i s to ry  of each c r i m e  in  each  division is different.  

This  is due to  the f ac t  t ha t  t he  same predict ion model  w a s  not 

Table  1.  Significant value de te rmina t ion  

C r i m e  

Robbery 

Burglary  

Theft  

Auto theft 

Tota l  p roper ty  
~ 

Robbery 

Burglary  

Theft  

Auto theft 

Total  p rope r ty  

S tandard  Deviation 

1.22 

1.52 

1.40 

1.09 

1.52 

1.21 

1.22 

1.21 

1.46 

1.39 

Si g n i  f ic ant  
Value of u 

2.0 

2.5 

2.3 

1 .8  

2. 5 

2.0 

2 .0  

2.0 

2.4 

2.3 
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